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NOTE: This document is incorporated by referemcgections 1960.1(k) and 1961(d), title 13,
California Code of Regulations (CCR). It contatine majority of the requirements necessary for
certification of a passenger car, light-duty tracknedium-duty vehicle for sale in California, in
addition to containing the exhaust emission stadgland test procedures for these motor vehicles.
However, reference is made in these test procetoi@her ARB documents that contain
additional requirements necessary to complete phcagion for certification. These other
documents are designed to be used in conjunctitntiiis document. They include:

1. “California Exhaust Emission Standards and Pestedures for 2005 through
2008 Model Zero-Emission Vehicles, and 2001 throR@d8 Model Hybrid Electric Vehicles, in
the Passenger Car, Light-Duty Truck and Medium-Dughicle Classes” (incorporated by
reference in section 1962, title 13, CCR);

2. “California Exhaust Emission Standards and Pestedures for 2009 and
Subsequent Model Zero-Emission Vehicles and HyBlattric Vehicles, in the Passenger Car,
Light-Duty Truck and Medium-Duty Vehicle Classesidorporated by reference in section
1962.1, title 13, CCR);

3. “California Evaporative Emission Standards aedtTProcedures for 2001 and
Subsequent Model Motor Vehicles” (incorporated &igrence in section 1976(c), title 13, CCR);

4. “California Refueling Emission Standards andt Rrscedures for 2001 and
Subsequent Model Motor Vehicles” (incorporated &igrence in section 1978(b), title 13, CCR);

5. OBD Il (section 1968, et seq. title 13, CCRapplicable);

6. “California Smog Index Label Specifications #§04 through 2009 Model Year

Passenger Cars and Light-Duty Trucks” (incorporétedeference in section 1965, title 13, CCR);

7. “California Environmental Performance Label Speations for 2009 and
Subsequent Model Year Passenger Cars, Light-Dutgkér and Medium-Duty Passenger
Vehicles™ (incorporated by reference in sectior639title 13, CCR);

8. Warranty Requirements (sections 2037 and 2@8818, CCR);

9. “Specifications for Fill Pipes and Openings obtigr Vehicle Fuel Tanks”
(incorporated by reference in section 2235, tiBe QCR);

10. Guidelines for Certification of Federally Céed Light-Duty Motor Vehicles for
Sale in California (incorporated by section 1966t 13, CCR); and
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11. “California Non-Methane Organic Gas Test Proces,” (incorporated by
reference in section 1961(d), title 13, CCR).

The section numbering conventions for this docunaeatset forth in Part I, section A.3 on
page A-2.
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CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROC EDURES
FOR 2001 AND SUBSEQUENT MODEL
PASSENGER CARS, LIGHT-DUTY TRUCKS AND MEDIUM-DUTY V EHICLES

The provisions of Subparts B, C, and S, Part && 40, Code of Federal Regulations, as
adopted or amended on May 4, 1999 or as last ardeardsuch other date set forth next to the 40
CFR Part 86 section title listed below, and togktent they pertain to exhaust emission standards
and test procedures, are hereby adopted as th#di@a Exhaust Emission Standards and Test
Procedures for 2001 and Subsequent Model Pass€aggrLight-Duty Trucks, and
Medium-Duty Vehicles,” with the following exceptisrand additions.

PART I: GENERAL PROVISIONS FOR CERTIFICATION AND IN -USE
VERIFICATION OF EMISSIONS

A. General Applicability

1. §886.1801 Applicability.

1.1  886.1801-01. December 6, 2002. Amend asvistlo

1.1.1 Amend subparagraph (a) as follows: Exceptlarwise indicated, the
provisions of this subpart apply to new 2001 anerlenodel year Otto-cycle and diesel-
cycle passenger cars, light-duty trucks and mediuty-vehicles, including alternative
fuel and hybrid electric vehicles. In cases wleepgovision applies only to a certain
vehicle group based on its model year, vehiclesclamtor fuel, engine type, or other
distinguishing characteristics, the limited appbitity is cited in the appropriate section or
paragraph.

1.1.2 Subparagraph (Aftermarket conversions. [n/a]

1.1.3 Amend subparagraph @ptional Applicability as follows:

(@) Amend subparagraph (c)(1) as follows: A manuifsc must certify
any heavy-duty complete Otto-cycle vehicle of 10,§0unds Gross Vehicle
Weight Rating (GVWR) or less in accordance with iiedium-duty chassis-
standards of Section E.1. of these test procedukesanufacturer must certify all
heavy-duty diesel engines or vehicles of 14,00(hgdeuGVWR or less to the
medium-duty engine standards in title 13, CCR,isec956.8(g) or (h). A
manufacturer may request to certify heavy-duty detepdiesel vehicles to the
chassis-standards in Section E.1 of these teséguoes. Heavy-duty engine or
heavy-duty vehicle provisions of 40 CFR subpartodndt apply to such a vehicle
or engine.

(b) Subparagraph (c)(2) [No change.]

(© Subparagraph (c)(3) [No change.]

(d) Subparagraph (c)(4) [n/a]

(e) Subparagraph (c)(5) [n/a]

As Amended: March 29, 2010 Al



1.1.4 Amend subparagraph (d) as follows: Smallv@ manufacturers. Special
certification procedures are available for any nfaciurer whose projected or actual
combined California sales of passenger cars, ligity-trucks, medium-duty vehicles,
heavy-duty vehicles and heavy-duty engines innbslpct line are fewer than 4,500 units
based on the average number of vehicles sold éothtfee previous consecutive model
years for which a manufacturer seeks certificatibor manufacturers certifying for the
first time in California, model-year production uohe shall be based on projected
California sales. The small-volume manufactulegtst- and medium-duty vehicle and
truck certification procedures are described irfCHR §86.1838.

1.1.5 Subparagraph (e). [n/a; NLEVSs.]

1.1.6 Subparagraph (f) [n/a; Tier 2 phase-in pionis)

1.1.7 Subparagraph (g) [n/a; Tier 2 phase-in prong

1.1.8 Subparagraph (h) [No change.]

1.2 886.1801-12. As proposed at 74 Fed. Reg. 49462 (September 28, 2009)
and adopted by EPA on April 1, 2010, 75 Fed. Riegeft page] (April [insert date], 2010).
Amend as follows:

1.2.1 Amend subparagraph (a) as follows: Exceptlasrwise indicated, the
provisions of this subpart apply to new passenges, dight-duty trucks, and medium-duty
vehicles, including multi-fueled, alternative fuejdnybrid electric, plug-in hybrid electric,
and electric vehicles. In cases where a provigmplies only to a certain vehicle group
based on its model year, vehicle class, motor &redjne type, or other distinguishing
characteristics, the limited applicability is citiexdthe appropriate section of this subpart.

1.2.2 Subparagraph (Aftermarket conversions. [n/a]
1.2.3 Amend subparagraph @ptional Applicability as follows:

(@) Amend subparagraph (c)(1) as follows: A manuifsc must certify
any heavy-duty complete Otto-cycle vehicle of 18,p0unds Gross Vehicle
Weight Rating (GVWR) or less in accordance with itedium-duty chassis-
standards of Section E.1 of these test procedukesanufacturer must certify all
heavy-duty diesel engines or vehicles of 14,00(hpgetGVWR or less to the
medium-duty engine standards in title 13, CCR,ise956.8(g) or (h). A
manufacturer may request to certify heavy-duty detepdiesel vehicles to the
chassis-standards in Section E.1 of these teseguoes; heavy-duty engine or
heavy-duty vehicle provisions of 40 CFR Part 86psubA do not apply to such a
vehicle or engine.

(b) Subparagraph (c)(2) [No change.]

(© Subparagraph (c)(3) [No change.]

(d) Subparagraph (c)(4) [n/a; aftermarket conoais]i

(e) Subparagraph (c)(5) [n/a]

1.2.4 Amend subparagraph (d) as follows: Smallv@ manufacturers. Special
certification procedures are available for any nfaciurer whose projected or actual
combined California sales of passenger cars, ligity-trucks, medium-duty vehicles,
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vehicles, heavy-duty vehicles and heavy-duty ergjingts product line are fewer than
4,500 units based on the average number of vetgoldsfor the three previous
consecutive model years for which a manufacturekseertification. For manufacturers
certifying for the first time in California, modgear production volume shall be based on
projected California sales. The small-volume maotifrer's light- and medium-duty
vehicle and truck certification procedures are dbed in 40 CFR 886.1838, as modified
in Section G.12 of these test procedures.

1.2.5 Subparagraph (e). [n/a; NLEVS.]

1.2.6 Subparagraph (f) [n/a; Tier 2 phase-in pionis)

1.2.7 Subparagraph (g) [n/a; Tier 2 phase-in pronsg

1.2.8 Subparagraph (h) [No change.]

1.2.9 Subparagraph (i) [No change, except thatsthiparagraph shall only apply
to vehicles certifying to the National greenhouae grogram for the 2012 through 2016
model years, in accordance with section E of thesteprocedures.]

1.2.10 Subparagraph (j) [No change, except thatsibparagraph shall only apply
to vehicles certifying to the National greenhouae grogram for the 2012 through 2016
model years, in accordance with section E of thesteprocedures.]

2. California Provisions.

2.1 References to “light-duty trucks” in 40 CFRS&ll apply to both “light-duty
trucks” and “medium-duty vehicles” in these procedu References to “light-duty vehicles” shall
apply to “passenger cars” in these procedureserBetes to dual fuel vehicles shall also mean bi-
fuel vehicles.

2.2 Anyreference to vehicle sales throughout thgdd States shall mean vehicle
sales in California.

2.3 Regulations concerning U.S. EPA hearings, BF3A inspections, specific
language on the Certificate of Conformity, evapgeemissions, high-altitude vehicles and
testing, particulate and oxides of nitrogen averggind test group standards applicable in such
averaging, alternative useful life, selective eaéonent audit, Certification Short Test, and
heavy-duty engines and vehicles shall not be agipliécto these procedures, except where
specifically noted.

2.4  Regulations both herein and in Title 40, CFRR B&, Subparts B, C, and S,
concerning Otto-cycle and diesel-cycle vehicledldieapplicable to ethanol vehicles, including
dual fuel, bi-fuel and fuel-flexible vehicles, extaevhere specifically noted otherwise.

2.5 For engines used in medium-duty vehicles trehat distinctly diesel engines nor
derived from such, the Executive Officer shall deii@e whether the engines shall be subject to
diesel or Otto-cycle engine regulations, in congitien of the relative similarity of the engines'
torque-speed characteristics and vehicle applicatrath those of Otto-cycle and diesel engines.

2.6 Regulations concerning federal OBD system requents shall mean the
California OBD requirements, except where spedifiazoted otherwise.
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3. 886.1802 Section Numbering; Construction.

3.1  886.1802-01. [No change.]

3.2  The section numbering convention employed @séhtest procedures, in order of
priority, is A.1.1.1. in order to distinguish Calrhia procedures and requirements from those of
the U.S. EPA. References in these test procedoisgsecific sections of the Code of Federal
Regulations maintain the same numbering systemamplin the Code of Federal Regulations.

3.3 In cases where the entire CFR section is immcatpd by reference with no
modifications, the notation “[No change.]” is usdd.cases where there are no changes to the
CFR language but there are additional Californguiements, the notation “[No change.]” is
used and the additional California requirementdlaea noted in a separate subsection with the
numbering convention set forth in subparagraph&h@ye.

3.4  The notation “[n/a]” indicates that the subjextter of the federal regulation does
not apply to California passenger cars, light-dutgks or medium-duty vehicles. In some cases
the subject of the federal regulation is indicatethe bracket for clarity.

As Amended: March 29, 2010



B. Definitions, Acronyms and Abbreviations

1. 886.1803 Definitions.
1.1 886.1803-01. February 26, 2007. [No changegpixas otherwise noted below.]

1.2 886.1803-01. As proposed at 74 Fed. Reg. 495753 (September 28, 2009) and
adopted by EPA on April 1, 2010, 75 Fed. Reg. finpage] (April [insert date], 2010). [No
change, except as otherwise noted below.] Theoreod 886.1803-01 as incorporated by this
section B.1.2 shall only apply to vehicles certifyito the National greenhouse gas program for the
2012 through 2016 model years, in accordance \eithian E of these test procedures.

2. California Definitions.

“AB 965 vehiclé means a vehicle certified pursuant to section019gtitle 13, CCR.

“A/C Direct Emissions” means any refrigerant releases from a motor v&hialr
conditioning system.

“A/C Indirect Emissions’ means any increase in motor vehicle exhaust €@issions
that can be attributed to the operation of theamnditioning system.

“Administrator ” means the Executive Officer of the Air ResourBesird (ARB).

“Alcohol fuel” means either methanol or ethanol as those terendefined in these test
procedures.

“All-Electric Range Test means a test sequence used to determine the oiage
electric or hybrid electric vehicle without the usfdts auxiliary power unit. The All-Electric
Range Test is described in the “California Exh&imtssion Standards and Test Procedures for
2005 through 2008 Model Zero-Emission Vehicles, 2001 through 2008 Model Hybrid Electric
Vehicles, in the Passenger Car, Light-Duty Tructt Bredium-Duty Vehicle Classes” and the
“California Exhaust Emission Standards and Test&tares for 2009 and Subsequent Model
Zero-Emission Vehicles and Hybrid Electric Vehiclesthe Passenger Car, Light-Duty Truck and
Medium-Duty Vehicle Classes.”

“Battery assisted combustion engine vehicleneans any vehicle that allows power to be
delivered to the driven wheels solely by a comlmunséingine, but which uses a battery pack to
store energy which may be derived through remoéegethg, regenerative braking, and/or a
flywheel energy storage system or other means whiltioe used by an electric motor to assist in
vehicle operation.

“Bi-fuel vehicl€’ is any motor vehicle that is engineered and desigto be capable of
operating on two fuels wherein the two fuels aceext on board in separate fuel tanks and
metered separately, but in operation the two fasdscombusted together.

“Certificate of Conformity " means Executive Order certifying vehicles foresial
California.

“Certification” means certification as defined in section 390f.the Health and Safety
Code.

“Certification level” means the official exhaust or evaporative emissasult from an
emission-data vehicle which has been adjusteddgpiplicable mass deterioration factor and is
submitted to the Executive Officer for use in detieing compliance with an emission standard
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for the purpose of certifying a particular testupo For those test groups that are certified using
reactivity adjustment factors developed by the nfesturer pursuant to Part Il, Section D of these
test procedures, the exhaust NMOG certificatioellehall include adjustment by the ozone
deterioration factor.

“Conventional gasoliné means any certification gasoline which meetsgpecifications
of 40 CFR 86.113-94(a), but does not include gasdlat meets the specifications of California
reformulated gasoline as set forth in Part Il,isecA.100.3.1. of these test procedures. For the
purpose of determining the ozone-forming potermfalonventional gasoline vehicle exhaust
emissions, gasoline meeting the specificationsaof I, Section D of these test procedures shall
be used.

“Dedicated Ethanol Vehiclé means any ethanol-fueled motor vehicle that girgered
and designed to be operated solely on ethanol.

“Dedicated Methanol Vehiclé means any methanol-fueled motor vehicle that is
engineered and designed to be operated solely tran.

“Diesel Enginé means any engine powered with diesel fuel, gaséael, or alcohol fuel
for which diesel engine speed/torque charactesisticl vehicle applications are retained.

“Dual-fuel vehicle” means any motor vehicle that is engineered andrms to be
capable of operating on gasoline or diesel andoompcessed natural gas or liquefied petroleum
gas, with separate fuel tanks for each fuel ondbtae vehicle. In operation, only one fuel is used
at a time.

“Ethanol” means any fuel for motor vehicles and motor vighengines that is composed
of either commercially available or chemically peteanol (CHCH,OH) and gasoline as
specified in Part Il, section A.100.3 (Certificatibuel Specifications) of these test procedures.
The required fuel blend is based on the type adredhfueled vehicle being certified and the
particular aspect of the certification procedurmgeonducted.

“Ethanol vehiclé’ means any motor vehicle that is engineered asdded to be operated
using ethanol as a fuel.

“Fuel-fired heater” means a fuel burning device that creates hedhépurpose of
warming the passenger compartment of a vehiclelbes not contribute to the propulsion of the
vehicle.

“Fuel-Flexible Vehicle” or “FFV” means any motor vehicle engineered and designed t
be operated on a petroleum fuel and an alcoho| duelny mixture of the two. Alcohol-fueled
vehicles that are only marginally functional whesing gasoline (e.g., the engine has a drop in
rated horsepower of more than 80 percent) arelexibfe fuel vehicles.

“GHG Vehicle Test Groug’ means vehicles that have an identical test groepicle
make and model, transmission class and drivels@ration method (e.g., naturally aspirated,
turbocharged), camshaft configuration, valvetrainfiguration, and inertia weight class.

“Global Warming Potential” or “GWP” means the 100-year global warming potential
specified in IPCC (Intergovernmental Panel on Ctar@hange) 200Emissions Scenarios. N.
Nakicenovic et. al. editors, Special Report of WiogkGroup Il of the IPCC, Cambridge
University Press, Cambridge UK, ISBN 0-521-80493-0.

“Greenhouse gasmeans the following gases: carbon dioxide, methartrous oxide, and
hydrofluorocarbons.
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“Grid-connected hybrid electric vehiclé means a hybrid electric vehicle that has the
capacity for the battery to be recharged from dboérd source of electricity and has some all-
electric range.

“Heavy-duty enginé means an engine which is used to propel a heaty\khicle.
“Heavy-duty vehiclé means any motor vehicle having a manufacturedsgvehicle
weight rating greater than 6,000 pounds for vehkickrtifying to the standards in Section E.1.1.1
or any motor vehicle having a manufacturer's guesscle weight rating greater than 8,500

pounds for vehicles certifying to the standardSeation E.1.1.2, except passenger cars.

“High-priced part” means a part determined to be high-priced in &tzotce with
section 2037(c), title 13, CCR.

“Highway Test Cyclé means the driving schedule as set forth in Rasektion F of these
test procedures.

“Highway Test Procedures means the Federal Test Procedure as set foSulapart B,

40 CFR Part 86, as modified in Part Il of thesé pescedures, except that emissions shall be
measured using the Highway Driving Schedule afostt in Part Il Section F.

“Hybrid electric vehicle” or “HEV” means any vehicle which is included in the ddifom
of a “series hybrid electric vehicle,” a “paralletbrid electric vehicle,” or a “battery assisted
combustion engine vehicle.”

“Incomplete vehiclé means any vehicle that does not have the printay carrying
device or container attached. In situations winedtevidual marketing relationships makes the
status of the vehicle questionable, the Executiffe® shall determine whether a specific model
complies with the definition of incomplete vehicle.

“Independent Low Volume Manufacturer” means any manufacturer that meets the
“independent low volume manufacturer” definitionsas forth in section 1900, title 13, CCR.

“Intermediate Volume Manufacturer” means any 2009 and subsequent model year
manufacturer with California sales between 4,504 @»000 new light- and medium-duty
vehicles based on the average number of vehicldd@othe three previous consecutive model
years for which a manufacturer seeks certificatibor a manufacturer certifying for the first time
in California, model year sales shall be basedrojepted California sales. A manufacturer’s
California sales shall consist of all vehicles ngiees produced by the manufacturer and delivered
for sale in California, except that vehicles orieeg produced by the manufacturer and marketed
in California by another manufacturer under theeothanufacturer’'s nameplate shall be treated as
California sales of the marketing manufacturer.

For purposes of applying the 2009 and subsequedéhyear Greenhouse Gas
requirements for intermediate volume manufactuteesannual sales from different firms shall be
aggregated in the following situations: (1) vehsgigoduced by two or more firms, each one of
which either has a greater than 10% equity ownprishanother or is more than 10% owned by
another; or (2) vehicles produced by any two orarfoms if a third party has equity ownership of
greater than 10% in each firm.

“Large volume manufacturer” means a manufacturer that is not a small volume
manufacturer, an independent low volume manufaGtorean intermediate volume manufacturer.

“LEV | ” refers to the low-emission vehicle standards teate initially adopted by the
Board on July 12, 1991 and are set forth in Sedfidnl.1 of these test procedures.
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“LEV Il " refers to the standards that were initially agopby the Board on August 5,
1999 and are set forth in Section E.1.1.2 of theseprocedures.

“Light-duty truck " or “LDT ” means any 2000 and subsequent model motor vehicle
certified to the standards in Section E.1.1.2 rate®]500 pounds gross vehicle weight or less, and
any other motor vehicle rated at 6,000 pounds grebg&le weight or less, that is designed
primarily for purposes of transportation of propest is a derivative of such a vehicle, or is
available with special features enabling off-stiedff-highway operation and use.

“LDT1” means a light-duty truck with a loaded vehicleigin of 0-3750 pounds.

“LDT2” means a “LEV II" light-duty truck with a loadecehicle weight of 3751 to a gross
vehicle weight of 8500 pounds or a “LEV I” light-tutruck with a loaded vehicle weight of
3751-5750 pounds.

“Low-emission vehiclé or “LEV” means any vehicle certified to low-emission stmald.

“Medium-duty vehicle” or “MDV ” means any pre-1995 model year heavy-duty vehicle
having a manufacturer's gross vehicle weight ratiin® 500 pounds or less; any 1992 through
2006 model-year heavy-duty low-emission, ultra-lemission, super-ultra-low-emission or zero-
emission vehicle certified to the standards ini®adt.1.1.1, or in title 13, CCR, section 1962,
having a manufacturer's gross vehicle weight ratintg,000 pounds or less; any 1995 through
2002 model year heavy-duty vehicle certified toTher 1 standards in Section E.1.1.1 having a
manufacturer's gross vehicle weight rating of 1@,00unds or less; and any 2000 and subsequent
model heavy-duty low-emission, ultra-low-emissisaper-ultra-low-emission or zero-emission
vehicle certified to the standards in Section E21.ar in title 13, CCR, section 1962, having a
manufacturer's gross vehicle weight rating betw&8&01 and 14,000 pounds.

“Methane Reactivity Adjustment Factor’ means a factor applied to the mass of methane
emissions from natural gas fueled vehicles forpimgose of determining the gasoline equivalent
ozone-forming potential of the methane emissions.

“Methanol” means any fuel for motor vehicles and motor viehengines that is
composed of either commercially available or chathyqoure methanol (C¥DH) and gasoline as
specified in Part Il, section A.100.3.1 (Certificat Fuel Specifications) of these procedures. The
required fuel blend is based on the type of methfuraded vehicle being certified and the
particular aspect of the certification procedurmgeonducted.

“National greenhouse gas program’or “National greenhouse gas final rule” means the
national program that applies to new 2012 througih62model year passenger cars, light-duty
trucks, and medium-duty passenger vehicles as peapby the U.S. Environmental Protection
Agency at 74 Fed. Reg. 49454, 49748 (Septembet@®) and adopted by EPA on April 1,

2010, 75 Fed. Reg. [insert page] (April [inserte]a010), as incorporated in and amended by
these test procedures.

“Natural gas vehiclé means any motor vehicle that is engineered asdyded to be
operated using either compressed natural gasuefleg natural gas.

“Non-methane organic gas(or “NMOG”) means the sum of non-oxygenated and
oxygenated hydrocarbons contained in a gas sammpteeasured in accordance with the
“California Non-Methane Organic Gas Test ProcedUi@sincorporated by reference in Part Il,
section A.100.5.4 of these test procedures.
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“Optional GHG Test Vehicle Configuration” means any GHG vehicle configuration
that is selected for testing by the manufactureallasved by section G.2.4, other than the “worst-
case” configuration.

“Organic material non-methane hydrocarbon equivalerit (or “OMNMHCE ") for
methanol-fueled vehicles means the sum of the camess contribution of non-oxygenated
hydrocarbons (excluding methane), methanol, anddtdehyde as contained in a gas sample,
expressed as gasoline-fueled hydrocarbons. Faneltfueled vehicles, “organic material
non-methane hydrocarbon equivalent” (or “OMNMHCHEf{gans the sum of carbon mass
contribution of non-oxygenated hydrocarbons (exicdgdanethane), methanol, ethanol,
formaldehyde and acetaldehyde as contained in aayaple, expressed as gasoline-fueled
hydrocarbons.

“Ozone deterioration factor means a factor applied to the mass of NMOG eroinssi
from TLEVs, LEVs, ULEVs or SULEVs which accounts fthanges in the ozone-forming
potential of the NMOG emissions from a vehicletasccumulates mileage.

“Parallel hybrid electric vehicle’ means any vehicle that allows power to be deéddn
the driven wheels by either a combustion enginéaariny a battery powered electric motor.

“Passenger cdror “PC’ means any motor vehicle designed primarily fansportation
of persons and having a design capacity of 12 persoless.

“Reactivity adjustment factor” or “RAF” means a fraction applied to the mass of NMOG
emissions from a vehicle powered by a fuel othantbonventional gasoline for the purpose of
determining a gasoline-equivalent NMOG emissiom@alThe reactivity adjustment factor is
defined as the ozone-forming potential of the esh&nom a vehicle powered by a fuel other than
conventional gasoline divided by the ozone-fornptential of conventional gasoline vehicle
exhaust.

“Renewable Energy Resource’means a facility that meets all of the criteriafeeth in
Public Resources Code section 25741(a), excepthdacility is not required to be located in
California or near the border of California.

“Series hybrid electric vehiclé means any vehicle that allows power to be deédeo
the driven wheels solely by a battery powered gtentotor, but which also incorporates the use
of a combustion engine to provide power to thedoatand/or electric motor.

“Small volume manufacturer’ means any manufacturer whose projected or corabine
California sales of passenger cars, light-dutyksumedium-duty vehicles, heavy-duty vehicles
and heavy-duty engines in its product line are fetwvan 4,500 units based on the average number
of vehicles sold for the three previous consecutieglel years for which a manufacturer seeks
certification. A manufacturer's California saléslk consist of all vehicles or engines produced by
the manufacturer and delivered for sale in Caliraxcept that vehicles or engines produced by
the manufacturer and marketed in California by la@otmanufacturer under the other
manufacturer's nameplate shall be treated as @alfsales of the marketing manufacturer.
Beginning with the 2009 model year, the annualssitem different firms shall be aggregated in
the following situations: (1) vehicles producedtiwp or more firms, one of which is 10% or
greater part owned by another; or (2) vehicles peed by any two or more firms if a third party
has equity ownership of 10% or more in each offitines; or (3) vehicles produced by two or
more firms having a common corporate officer(s) whare) responsible for the overall direction
of the companies; or (4) vehicles imported or istied by all firms where the vehicles are
manufactured by the same entity and the importeistributor is an authorized agent of the
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agent of the entity.

“Specific reactivity’ is defined as the grams of ozone created per gfadMOG emitted.
This term is also known as ozone-forming potential.

“Super-ultra-low-emission vehicle”or “SULEV ” means any vehicle certified to super-
ultra-low-emission standards.

“Tier 1 vehicle’ means any passenger car and light-duty truckfigerto the standards in
section 1960.1(f)(2), title 13, CCR, and any meduunty vehicle certified to the standards in
section 1960.1(h)(1), title 13, CCR.

“Transitional low-emission vehiclé or “TLEV ” means any vehicle certified to
transitional low-emission standards.

“Ultra-low-emission vehiclé or “ULEV " means any vehicle certified to ultra-low
emission standards.

“Unified Cycle” or“UC” means the driving schedule as set forth in Paselition E of
these test procedures.

“Variable Displacement Compressor’means a compressor in which the mass flow rate
of refrigerant can be adjusted independently ofm@ssor speed by the control system in
response to cooling load demand.

“Variable Speed Compressor’'means a compressor in which the mass flow rate of
refrigerant can be adjusted by control of the caspor input shaft speed, independent of vehicle
engine speed. For example, a variable speed ceswrean have electric drive, hydraulic drive,
or mechanical drive through a variable speed trasssan.

“Zero-emission vehicléor “ZEV” means any vehicle certified to the zero-emission
standards set forth in the “California Exhaust Esmis Standards and Test Procedures for 2005
through 2008 Model Zero-Emission Vehicles, and 200&augh 2008 Model Hybrid Electric
Vehicles, in the Passenger Car, Light-Duty Tructt Bredium-Duty Vehicle Classes” and the
“California Exhaust Emission Standards and Test&itares for 2009 and Subsequent Model
Zero-Emission Vehicles and Hybrid Electric Vehiglesthe Passenger Car, Light-Duty Truck and
Medium-Duty Vehicle Classes.”

3. 886.1804 Acronyms and Abbreviations.
3.1 886.1804.01 January 17, 2006. [No change.]

3.2  California Acronyms and Abbreviations.

“ALVW” means adjusted loaded vehicle weight, whishthe average of a vehicle's curb
weight and gross vehicle weight.

“CCR” means California Code of Regulations.

“cc” means cubic centimeters.

“CFR” means Code of Federal Regulations.

"CH4" means methane.

"GHG" means greenhouse gas.

“GWP” means Global Warming Potential.

“HEV” means hybrid-electric vehicle.

“LDT” means light-duty truck.

“LDT1” means a light-duty truck with a loaded veleieveight of 0-3750 pounds.
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“LDT2” means a “LEV II” light-duty truck with a loded vehicle weight of 3751 to a gross
vehicle weight of 8500 pounds or a “LEV I” light-tutruck with a loaded vehicle weight of
3751-5750 pounds.

“LEV” means low-emission vehicle.

“LVW” means loaded vehicle weight.

“MDPV” means medium-duty passenger vehicle.

“MDV” means medium-duty vehicle.

“n/a” means not applicable.

"N2O" means nitrous oxide.

“Non-Methane Organic Gases” or “NMOG” means thaltatass of oxygenated and non-
oxygenated hydrocarbon emissions.

“OBD” means on-board diagnostic system.

“PC” means passenger car.

“SULEV” means super-ultra-low-emission vehicle.

“TLEV” means transitional low-emission vehicle.

“UC” means Unified Cycle.

“ULEV” means ultra-low-emission vehicle.
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C. General Requirements for Certification

1. §86.1805 Useful Life.

1.1  886.1805-01. October 6, 2000. Amend as\allo
1.1.1 Subparagraph (a). [No change.]
1.1.2 Amend subparagraph (b) to add the followikgr vehicles certified to the
LEV Il emission standards in Section E.1.1.2 okthtest procedures, full useful life is as
follows:
(a) For passenger cars, light-duty trucks, andinmeduty vehicles
(including hybrid electric vehicles), the full uséfife shall be 10 years or 120,000 miles,
whichever occurs first.
(b) The full useful life of LEV, ULEV and SULEV gaenger cars, light-
duty trucks and medium-duty vehicles certifiedhe optional LEV Il 150,000 mile
standards in section E.1.1.2 shall be 15 year&@0D0 miles, whichever occurs first.

1.2 886.1805-04. February 26, 2007. Amend aevid!

1.2.1 Subparagraph (a). [No change.]

1.2.2 Amend subparagraph (b) as follows: The full uséfelof LEV, ULEV
and SULEV passenger cars, light-duty trucks andinmediuty vehicles certified to the
optional LEV Il 150,000 mile standards in sectiod.E.2 shall be 15 years or 150,000
miles, whichever occurs first.

1.2.3 Subparagraph (c) [No change.]

1.2.4 Subparagraph (d) [No change.]

1.2.5 Subparagraph (e) [n/a]

1.2.6 Subparagraph (f) [n/a]

1.2.7 Subparagraph (g) [No change.]

1.3 886.1805-12. As proposed at 74 Fed. Reg. 49465 (September 28, 2009)
and adopted by EPA on April 1, 2010, 75 Fed. Riegeft page] (April [insert date], 2010). [No
change, except that this section 886.1805-12 shllapply to vehicles certifying to the National
greenhouse gas program for the 2012 through 20&hyears, in accordance with section E of
these test procedures.]

2. 886.1806 On-Board Diagnostics.

2.1  886.1806-01; 886.1806-05. Delete.

2.2  California On-Board Diagnostic System Requirements.

All vehicles shall be subject to the provisionsettion 1968, et seq., title 13, CCR, as
applicable. No vehicle shall be certified unldss Executive Officer finds that the vehicle
complies with the requirements of section 1968eet, title 13, CCR, as applicable.
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3. 886.1807 Vehicle Labeling

3.1  886.1807-01. December 8, 2005. Amend asvistio

3.1.1 Subparagraph (a). Add the following sergandhe introductory
paragraph: The labeling requirements of this sacthall apply to all new motor vehicles, and
new motor vehicle engines certified according ®phovisions of California Health and Safety
Code Section 43100.

3.1.2 Subparagraphs (a)(1) through (c)(1)(i). fdange.]

3.1.3 Subparagraph (c)(1)(i)): Amend as follovigar passenger cars, light-duty
trucks, and medium-duty vehicles, the statemeihis'vehicle conforms to California regulations
applicable to XXX-fueled 20XX model-year new (sipetEV, ULEV, SULEV, or ZEV, as
applicable) (specify passenger cars, light-dutgks, medium-duty vehicles)." For federally
certified vehicles certified for sale in Califorrtize statement must include the phrase "conforms
to U.S. EPA regulations and is certified for sal€alifornia.” Such statements shall not be used
on labels placed on vehicles or engines whichaat, fdo not comply with all applicable California
regulations, including assembly-line test requiretagif any.

3.1.4 Subparagraphs (c)(1)(iii) through (c)(B)to change.]

3.1.5 Subparagraph (d): Delete and replace witbomplete medium-duty
vehicles shall have the following statement primteaiminently on the label required by paragraph
(@)(3)(v) of this section: "This vehicle confortasCalifornia regulations applicable to new 20xx
model-year (specify LEV, ULEV or SULEV, as applit@bmedium-duty vehicles when it does
not exceed XXX pounds in curb weight, XXX poundgimess vehicle weight rating, and XXX
square feet in frontal area.”

3.1.6 Subparagraph (e): [No change.]

3.1.7 Subparagraph (f): [No change.]

3.1.8. Subparagraph (g): Add the following: Thanufacturer shall obtain
approval from the Executive Officer for all emissicontrol label formats and locations prior to
use. If the Executive Officer finds that the infation on the label is vague or subject to
misinterpretation, or that the location does nahply with these specifications, the Executive
Officer may require that the label or its locatlma modified accordingly. Samples of all actual
production emission control labels used withinst ggoup shall be submitted to the Executive
Officer within thirty days after the start of pradtion. The Executive Officer may approve
alternate label locations or may, upon requestyevar modify the label content requirements
provided that the intent of these requirementsas nif the Executive Officer finds any motor
vehicle or motor vehicle engine manufacturer ugimgssion control labels which are different
from those approved or which do not substantiaiyply with the readability or durability
requirements set forth in these labeling requirdsehe Executive Officer may invoke 82109,
titte 13, CCR.

3.2 886.1807-07. July 13, 2005. [No change, exiteyt the amendments to
886.1807-01, 70 FR 72917 (December 8, 2005),aijhly.]

3.3 California Labeling Requirements.
3.3.1. In addition to the federal requirementseeh in 886.1807, labeling shall
conform with the requirements specified in secti®65, title 13, CCR and the “California Smog
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Index Label Specifications for 2004 through 2009ddloY ear Passenger Cars and Light-Duty
Trucks” and “California Environmental Performancabkel Specifications for 2009 and
Subsequent Model Year Passenger Cars, Light-Dutgkér and Medium-Duty Passenger
Vehicles” as incorporated by reference in secti@®sl title 13, CCR. In cases where there is
conflict with the federal label specifications, t@alifornia requirements shall apply.

3.3.2. For all 2004 and subsequent model-yearciesh{except zero-emission
vehicles (ZEVS)), the tune-up label shall also aonthe following information lettered in the
English language in block letters and numerals lvBltall be of a color that contrasts with the
background of the label:

(@) “OBD II certified" or "OBD Exempt".

(b) Identification of the Exhaust Emission Cont8yistem, including but not limited

to:
ADSTWC Adsorbing Three-Way Catalyst
AFS Air-Fuel Ratio Sensor
AIR - Secondary Air Injection (Pump);
CAC - Charge Air Cooler;
CFI - Continuous Fuel Injection;
CTOX - Continuous Trap Oxidizer,
DFlI - Direct Fuel Injection;
EGR - Exhaust Gas Recirculation;
* EHOC - Electrically Heated Oxidation Catalyst;
* EHTWC - Electrically Heated Three-Way Catalyst;
EM - Engine Modification;
* FES - Flexible Fuel Sensor;
HO2S - Heated Oxygen Sensor;
IFI - Indirect Diesel Injection;
MFI - Multiport (Electronic) Fuel Injection, (@¢ral) Multiport
Fuel Injection;
OocC - Oxidation Catalyst Only;
0o2s - Oxygen Sensor;
PAIR - Pulsed Secondary Air Injection;
PTOX - Periodic Trap Oxidizer;
SC - Supercharger;
SFI - Sequential Multipoint (Electronic) Fuejdation; and
SPL - Smoke Puff Limiter;
TBI - Throttle Body (Electronic) Fuel Injection;
TC - Turbocharger;
TWC - Three-Way Catalyst;
TWC+OC - Three-Way Catalyst + Oxidation Catalyst;
WU-TWC - Warm-Up Catalyst with Three-Way Catalyst;
WU-OC - Warm-Up Catalyst with Oxidation Catalyst;
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* Pending confirmation as SAE protocol

Abbreviations used shall be in accordance with SAE30, JUN 1993, including
the above nomenclature unless the Executive Offipproves a more current
version of SAE J1930. The Executive Officer shretlommend abbreviations for
components not listed in SAE J1930, JUN 1993.

3.3.3 Manufacturers may elect to use a supplemét&ttal in addition to the
original label if there is not sufficient spaceiclude all the required information.
The supplemental label must conform to all speaifons as the original label. In
the case that a supplemental label is used, tgaalilabel shall be numbered "1 of
2" and the supplemental label shall be numbereaf 22"

3.3.4 Statements shall not be used on labels placeehicles or engines which,
in fact, do not comply with all applicable Califaarregulations, including
assembly-line test requirements, if any.

4. 886.1808 Maintenance Instructions.

4.1 886.1808-01. July 13, 2005. [No change.]
4.2 886.1808-07. July 13, 2005. [No change.]

5. 886.1809 Prohibition of Defeat Devices.

5.1  886-1809-01. October 6, 2000. [No changebiteat subparagraph (e) shall
apply to vehicles subject to the California TLEVEV, ULEV and SULEV standards.]

5.2 886-1809-10. As proposed at 74 Fed. Reg. 43545 (September 28, 2009)
and adopted by EPA on April 1, 2010, 75 Fed. Riegeft page] (April [insert date], 2010). [No
change except that requirements applicable to th€énditioning Idle Test shall only apply to
vehicles certifying to the National greenhouse gagram, and subparagraph (e) shall apply to
vehicles subject to the California TLEV, LEV, ULEAhd SULEV standards.]
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D. 886.1810 General standards; increase in emissg) unsafe conditions; waivers

1. 886.1810-01 December 8, 2005. Amend 886.1810-01 as follows:

This section applies to model year 2001 and laget-duty vehicles, light-duty trucks, and
medium-duty vehicles fueled by gasoline, dieselthaeol, ethanol, natural gas and liquefied
petroleum gas fuels. Multi-fueled vehicles (inchglbi-fueled, dual-fueled and flexible-fueled
vehicles) shall comply with all requirements esti#d for each consumed fuel (or blend of fuels
in the case of flexible-fueled vehicles). Thistsmtalso applies to hybrid electric vehicles. The
standards of this subpart apply to both certifara&nd in-use vehicles unless otherwise indicated.

(a) through (d) [No change.]

(e) On-board diagnostics. Delete and replace with:

All passenger cars, light-duty trucks and mediurty-aehicles are subject to the
on-board diagnostic system requirements in sedi@@8 et seq., title 13, CCR, as
applicable.

() Altitude Requirements. Delete and replacenwit

Altitude Requirements. Except for supplementalagigt emission standards
(which apply only at low altitude conditions), alhission standards apply at low altitude
conditions and only CO emission standards appihygit altitude conditions.

(9) [No change.]

(h) [Delete; see D.1.1 below.]

(1) Supplemental FTP general provisions[Delete; see D.2. below]

() Evaporative emissions general provisiongDelete. (The provisions of
this section are contained the “California EvapgeeaEmission Standards and Test
Procedures for 2001 and Subsequent Model Pass€aggrLight-Duty Trucks, Medium-
Duty Vehicles, Heavy-Duty Vehicles and Motorcycligs.

(k) through (n) [Delete. (The provisions of thegsetions are contained the
“California Refueling Emission Standards and TestcBdures for 2001 and Subsequent
Model Motor Vehicles.”)]

(o) [Delete. See D.1.1 below]

(p) [No change, except that references to Tierdiaterim non-Tier 2 vehicles
shall mean California LEVs, ULEVs and SULEVs. Amaéacturer shall not apply a
reactivity adjustment factor to the exhaust NMHGCsmamissions for the purpose of
determining compliance with the NMOG standard pansio this subparagraph. ]

1.1 Measurement of Hydrocarbon Emissions.

1.1.1 Except as otherwise indicated in these testgolures, for vehicles fueled
by gasoline, methanol, ethanol, natural gas, oefigd petroleum gas and certified to the
Tier 1 standards, hydrocarbon emissions shall mearmethane hydrocarbons (NMHC)
and shall be measured in accordance with Part Be(Bénation of NMHC Emissions by
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Flame lonization Detection) of the “California Ndfethane Organic Gas Test
Procedures,” as incorporated by reference in Raedtion A.100.5.4 of these test
procedures. For vehicles fueled by gasoline, nmeth&thanol, natural gas, or liquefied
petroleum gas and certified to the TLEV, LEV, ULEBXWd SULEV standards, hydrocarbon
emissions shall mean non-methane organic gases (B)\@d shall be measured in
accordance with the “California Non-Methane Orgdbas Test Procedures” as
incorporated by reference in Part Il, section A.500of these test procedures.

1.1.2 For diesel vehicles, NMOG shall mean non-emme¢hhydrocarbons and
shall be measured in accordance with Part B of@adifornia Non-Methane Organic Gas
Test Procedures,” as incorporated by referencauhlP section A.100.5.4 of these test
procedures.”

1.1.3 For vehicles certifying to the SFTP standaetdorth in Section E.1.2.1 of
these test procedures, hydrocarbon emissionslshatlieasured as follows: for PCs and
LDTs certified to the Tier 1 exhaust standards rbgdrbon emissions shall be measured
in accordance with the “California Non-Methane Hychrbon Test Procedures,” as last
amended May 15, 1990, which is incorporated hergireference. For PCs and LDTs
certified to the TLEV exhaust standards hydrocarbammssions shall be measured in
accordance with Part B (Determination of Non-Methatydrocarbon Mass Emissions by
Flame lonization Detection) of the “California Ndfethane Organic Gas Test
Procedures,” as incorporated by reference in Raedtion A.100.5.4 of these test
procedures. For alcohol-fueled vehicles certifyimghe standards in Section E.1.2.1.,
“Non-Methane Hydrocarbons” shall mean “Organic MialeNon-Methane Hydrocarbon
Equivalent.”

2. Supplemental FTP General Provisions for Califorra.
2.1  Amend 40 CFR 886.1810-01(i) as follows:

2.1.1 Delete subparagraphs (1) through (3) [Th#@ementation schedules for
SFTP are set forth in Section E.2 of these testquhores.]

2.1.2 Subparagraph (4) [No change.]

2.1.3 Subparagraph (5) [No change.]

2.1.4 Delete subparagraph (6); replace wailrto Fuel Ratio Requirement.
With the exception of cold-start conditions, warmaonditions and rapid-throttle motion
conditions (“tip-in” or “tip-out” conditions), thair to fuel ratio shall not be richer at any
time than, for a given engine operating conditiery( engine speed, manifold pressure,
coolant temperature, air charge temperature, another parameters), the leanest air to
fuel mixture required to obtain maximum torque (ldeest torque) with a tolerance of six
percent of the fuel consumption. The Executivadeffmay approve a manufacturer's
request for approval to use additional enrichmemsiLibsequent testing if the manufacturer
demonstrates that additional enrichment is needl@datect the vehicle, occupants,
engine, or emission control hardware.

2.1.5 Delete subparagraph (7); replace wiBimgle Roll Electric Dynamometer
Requirement. For all vehicles certified to the SFTP standaadsingle-roll electric
dynamometer or a dynamometer which produces ecuntvaksults, as set forth in 40 CFR
886.108-00, must be used for all types of emiststing to determine compliance with
the applicable emission standards.
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2.1.6 Delete subparagraph (8); replace wlimall Volume Provisions. Small
volume manufacturers of PCs, LDTs, and MDVs shettify 100% of their PC and LDT
fleet in 2004 and subsequent model years, and XQbkeir MDYV fleet in 2005 and
subsequent model years under the supplemental égirements.

2.1.7 Subparagraphs (9) through (12) [No change.]

2.1.8 Subparagraph (13) [No change, except tifextergces to Tier 2 and non-
Tier 2 vehicles shall mean California LEVs, ULEMslaSULEVS.]

2.1.9 Add the following sentence to subparagragh: (1
The above provisions shall not apply to vehiclesgr@d by “lean-burn” engines or

Diesel-cycle engines. A “lean-burn” engine is deli as an Otto-cycle engine designed to run at
an air-fuel ratio significantly greater than stoarhetry during the large majority of its operation.

3. 886.1810-09. As proposed at 74 Fed. Reg. 495785 (September 28, 2009)
and adopted by EPA on April 1, 2010, 75 Fed. Riegeft page] (April [insert date], 2010). [No
change, except that the amendments to 886.1816t0arth in D.1 and D.2 shall apply.]
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E. California Exhaust Emission Standards.

Delete 40 CFR 8886.1811 through 86.1819, excepfohanodel years 2012 through
2016, a manufacturer may demonstrate compliandetivi requirements of sections E.2.5 and
E.3.2 by demonstrating compliance with 886.181&4 proposed at 74 Fed. Reg. 49454, 49755
(September 28, 2009) and adopted by EPA on Ap2D10, 75 Fed. Reg. [insert page] (April
[insert date], 2010).

Introduction. The following Section E. contains the exhaustssion standards, phase-in
requirements and reactivity adjustment factorsiapple to California passenger cars, light-duty
trucks and medium-duty vehicles. A manufacturestg@monstrate compliance with the exhaust
standards applicable to specific test groups, atidtive composite phase-in requirements
applicable to the manufacturer's entire fleet.

A manufacturer has the option of certifying engiosed in incomplete and diesel MDVs
with a gross vehicle weight rating of greater tBas00 Ibs. to the heavy-duty engine standards and
test procedures set forth in sections 1956.8(gXlanpditle 13, CCR, except when the federal
vehicle is chassis-certified. If a federal vehiefgh a gross vehicle weight rating of greater than
8,500 Ibs. is certified to chassis standards, therequivalent California vehicle must either be
certified to the exhaust emission standards aggbd® medium-duty vehicles as set forth in
section 1961, title 13, CCR or to the federal RPettandards, as per the requirements of section
H.1.4 of these test procedures.

The procedures for meeting the ZEV phase-in reqerdgs and for earning ZEV credits
are contained in the “California Exhaust Emissi¢ean8ards and Test Procedures for 2005
through 2008 Model Zero-Emission Vehicles, and 200&augh 2008 Model Hybrid Electric
Vehicles, in the Passenger Car, Light-Duty Tructt Bredium-Duty Vehicle Classes” and the
“California Exhaust Emission Standards and Test&tares for 2009 and Subsequent Model
Zero-Emission Vehicles and Hybrid Electric Vehiglesthe Passenger Car, Light-Duty Truck and
Medium-Duty Vehicle Classes.”

1. Exhaust Emission Standards.

1.1 FTP Exhaust Emission Standards for Light- and Mdium-Duty Vehicles.

The exhaust emission standards set forth in tlisoserefer to the exhaust emitted over
the driving schedule set forth in title 40, CFRpparts B and C, except as amended in these test
procedures.

1.1.1 LEV I and Tier 1 Exhaust Standards. The following standards represent

the maximum exhaust emissions for the intermediatefull useful life from new 2001

through 2003 model-year Tier 1 passenger carg;tigty trucks and medium-duty

vehicles, and from new 2001 through 2003 model {lea¥ I’ TLEV passenger cars and
light-duty trucks, 2001 through 2006 model year VLE LEVs and ULEVs in the light-
and medium-duty vehicle classes and 2001 throu@b 2fodel year “LEV I” SULEVS in
the medium-duty vehicle classes, including bi-fliedl-flexible and dual fuel vehicles
when operating on the gaseous or alcohol fuel #ineylesigned to use:
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Exhaust Mass Emission Standards for New 2001 - 20080del Year Tier 1 Vehicles and
TLEV Passenger Cars and Light-Duty Trucks; 2001 - 206 Model Year LEV |

LEV and ULEV Passenger Cars and Light-Duty Trucks;
2001-2003 Model Year Tier 1 Medium-Duty Vehiclesand

2001-2006 Model Year LEV | LEV, ULEV and SULEV Medium-Duty Vehicles

Vehicle Type Durability | Vehicle NMOG | Carbon Oxides of | Formaldehyde | Particulate
Vehicle Bas| Emission (g/mi) Monoxide | Nitrogen | (mg/mi) from diesel
(mi.) Category (g/mi) (g/mi) vehicles**
(g/mi)
All PCs; 50,000 Tier 1 0.25* 34 0.4 n/a 0.08
LDTs (0-3750 Ibs. LVW)
TLEV 0.125 3.4 0.4 15 n/a
LEV 0.075 3.4 0.2 15 n/a
ULEV 0.040 1.7 0.2 8 n/a
100,000 Tier 1 0.31 4.2 0.6 n/a n/a
Tier 1 - diese| 0.31 4.2 1.0 n/a n/a
option
TLEV 0.156 4.2 0.6 18 0.08
LEV 0.090 4.2 0.3 18 0.08
ULEV 0.055 2.1 0.3 11 0.04
LDTs 50,000 Tier 1 0.32 4.4 0.7 n/a 0.08
(3751-5750 Ibs. LVW)
TLEV 0.160 4.4 0.7 18 n/a
LEV 0.100 4.4 0.4 18 n/a
ULEV 0.050 2.2 0.4 9 n/a
100,000 Tier 1 0.40 55 0.97 n/a n/a
Tier 1 - diese| 0.40 5.5 15 n/a n/a
option
TLEV 0.200 55 0.9 23 0.10
LEV 0.130 55 0.5 23 0.10
ULEV 0.070 2.8 0.5 13 0.05
MDVs 50,000 Tier 1 0.32 4.4 0.7 18 n/a
(3751-5750 Ibs. ALVW)
LEV 0.160 4.4 0.4 18 n/a
ULEV 0.100 4.4 0.4 9 n/a
SULEV 0.050 2.2 0.2 4 n/a
120,000 Tier 1 0.46 6.4 0.98 n/a 0.10
LEV 0.230 6.4 0.6 27 0.10
ULEV 0.143 6.4 0.6 13 0.05
SULEV 0.072 3.2 0.3 13 0.05
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Vehicle Type Durability | Vehicle NMOG | Carbon Oxides of | Formaldehyde | Particulate
Vehicle Bas| Emission (g/mi) Monoxide | Nitrogen | (mg/mi) from diesel
(mi.) Category (g/mi) (9/mi) vehicles**
(g/mi)
50,000 Tier 1 0.39 5.0 11 22 n/a
MDVs (5751-8500 Ibs.
ALVW) LEV 0.195 5.0 0.6 22 n/a
ULEV 0.117 5.0 0.6 11 n/a
SULEV 0.059 25 0.3 6 n/a
120,000 Tier 1 0.56 7.3 1.53 n/a 0.12
LEV 0.280 7.3 0.9 32 0.12
ULEV 0.167 7.3 0.9 16 0.06
SULEV 0.084 3.7 0.45 8 0.06
50,000 Tier 1 0.46 55 1.3 28 n/a
MDVs
8501 -10,000 Ibs. ALVW LEV 0.230 55 0.7 28 n/a
ULEV 0.138 55 0.7 14 n/a
SULEV 0.069 2.8 0.35 7 n/a
120,000 Tier 1 0.66 8.1 1.81 n/a 0.12
LEV 0.330 8.1 1.0 40 0.12
ULEV 0.197 8.1 1.0 21 0.06
SULEV 0.100 4.1 0.5 10 0.06
MDVs 50,000 Tier 1 0.60 7.0 2.0 36 n/a
10,001-14,000 Ibs. ALVW
LEV 0.300 7.0 1.0 36 n/a
ULEV 0.180 7.0 1.0 18 n/a
SULEV 0.09 35 0.5 9 n/a
120,000 Tier 1 0.86 10.3 2.77 n/a n/a
LEV 0.430 10.3 15 52 0.12
ULEV 0.257 10.3 15 26 0.06
SULEV 0.130 5.2 0.7 13 0.06
* For Tier 1 vehicles, NMOG shall mean NMHC asfeeth in Section 1.D.1.1 of these test procedures.
* Particulate standards are determined on a 50i0® basis for Tier 1 passenger cars and lighy-thutcks, on a 100,000

mile basis for all other passenger cars and ligity-ttucks and on a 120,000 mile basis for mediwty-dehicles.
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1.1.2 LEV Il Exhaust Standards. The following LEV Il standards represent the

maximum exhaust emissions for the intermediatefalhdseful life from new 2004 and
subsequent model-year LEVs, ULEVs, and SULEVs uidicig fuel-flexible, bi-fuel and

dual fuel vehicles when operating on the gaseoadcohol fuel they are designed to use.

Prior to the 2004 model year, a manufacturer thadiycces vehicles meeting these
standards has the option of certifying the vehitbethe standards, in which case the
vehicles will be treated as LEV |l vehicles for pases of the fleet-wide phase-in
requirements.

LEV Il Exhaust Mass Emission Standards for New 2004

and Subsequent Model LEVs, ULEVs, and SULEVs

in the Passenger Car, Light-Duty Truck and Medium-Duty Vehicle Classes

As Amended: March 29, 2010

Vehicle Type Durability]  Vehicle NMOG Carbon | Oxides o] Formaldehydg Particulates|
Vehicle Bas| Emission (g/mi) Monoxide| Nitrogen (mg/mi) (g/mi)
(mi) Category (g/mi) (g/mi)
All PCs; 50,000 LEV 0.075 3.4 0.05 15 n/a
LDTs 8,500 Ibs. GVW o
less LEV, 0.075 3.4 0.07 15 n/a
Option 1
ULEV 0.040 1.7 0.05 8 n/a
Vehicles in this category
are tested at their loadeq 120,000 LEV 0.090 4.2 0.07 18 0.01
vehicle weight.
LEV, 0.090 4.2 0.10 18 0.01
Option 1
ULEV 0.055 2.1 0.07 11 0.01
SULEV 0.010 1.0 0.02 4 0.01
150,000 LEV 0.090 4.2 0.07 18 0.01
(optional)
LEV, 0.090 4.2 0.10 18 0.01
Option 1
ULEV 0.055 2.1 0.07 11 0.01
SULEV 0.010 1.0 0.02 4 0.01
MDVs 120,000 LEV 0.195 6.4 0.2 32 0.12
8,501 - 10,000 Ibs. GVW
ULEV 0.143 6.4 0.2 16 0.06
Vehicles in this category
are tested at their adjusted SULEV 0.100 3.2 0.1 8 0.06
loaded vehicle weight.
150,000 LEV 0.195 6.4 0.2 32 0.12
(Optional)
ULEV 0.143 6.4 0.2 16 0.06
SULEV 0.100 3.2 0.1 8 0.06
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Vehicle Type Durability]  Vehicle NMOG Carbon | Oxides o] Formaldehydg Particulates|
Vehicle Bas| Emission (g/mi) Monoxide| Nitrogen (mg/mi) (g/mi)
(mi) Category (g/mi) (g/mi)
MDVs 120,000 LEV 0.230 7.3 0.4 40 0.12
10,001-14,000 Ibs. GVW
ULEV 0.167 7.3 0.4 21 0.06
Vehicles in this category
are tested at their adjusted SULEV 0.117 3.7 0.2 10 0.06
loaded vehicle weight.
150,000 LEV 0.230 7.3 0.4 40 0.12
(Optional)
ULEV 0.167 7.3 0.4 21 0.06
SULEV 0.117 3.7 0.2 10 0.06
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1.2  Supplemental Federal Test Procedure (“SFTP”) Bxaust Emission Standards
for Light- and Medium-Duty Vehicles.

1.2.1 The following standards represent the maximum S&Xfaust emissions
for the intermediate and full useful life from n@@01 through 2003 model year Tier 1 and
TLEV passenger cars and light-duty trucks:

SFTP EXHAUST EMISSION STANDARDS FOR 2001 THROUGH 2®3 MODEL-YEAR
TIER 1 AND TLEV PASSENGER CARS AND LIGHT-DUTY TRUCK S
(grams per mile)

CO
Loaded | Durability NMHC +
Vehicle Vehicle Vehicle | Fuel Typ(NOx Compos

Type | Weight (Ibs.) Basis (mi A/C | US06 Te{ Compositq
Test Option

PC All 50,000 |Gasoline 0.65 3.0 9.0 34
Diesel 1.48 n/a 9.0 3.4

100,000 [Gasoline 0.91 3.7 11.1 4.2

Diesel 2.07 n/a 111 4.2

LDT 0-3750 (50,000 |Gasoline 0.65 3.0 9.0 34
Diesel 1.48 n/a 9.0 3.4

100,000 |Gasoline 0.91 3.7 11.1 4.2

Diesel 2.07 n/a 111 4.2

LDT 3751-5750(50,000 |Gasoline 1.02 3.9 11.6 4.4
Diesel n/a n/a n/a n/a

100,000 |Gasoline 1.37 4.9 14.6 55

Diesel n/a n/a n/a n/a
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1.2.2 The following standards represent the maximum S&xRaust emissions at
4,000 miles for new 2001 and subsequent model LEN.EVs, and SULEVS in the
passenger car and light-duty truck class, and @8 2nd subsequent model year LEV,
ULEV and SULEV medium-duty vehicles less than 8,500nds gross vehicle weight
rating:

SFTP EXHAUST EMISSION STANDARDS
FOR LEVS, ULEVS, AND SULEVS IN THE PASSENGER CAR, LIGHT-DUTY TRUCK,
AND MEDIUM-DUTY VEHICLE CLASSES
(grams per mile)

USO06 Test* A/C Test*
\T/ehéilf LVV\(’@SL;/W NMHC + NO NMHC + NO
P ' co co
PC Al 0.14 8.0 0.20 2.7
LDT  |0-3750 Ibs.(LVW  0.14 8.0 0.20 2.7
LDT  |3751-5750 Ibs. 0.25 105 0.27 35
(LVW)
MDV  [3751-5750 Ibs. 0.40 105 0.31 35
(ALVW)
MDV  |5751-8500 Ibs. 0.60 11.8 0.44 4.0
(ALVW)

* For certification purposes, testing shall be asctdd at 4000 miles £250 miles or at the
mileage determined by the manufacturer for emisdimta vehicles.

** The following definitions apply for purposes tifis SFTP standards table only:

“LDT” (light-duty truck) is any motor vehicle rateat 6,000 pounds gross vehicle weight or less,
which is designed primarily for purposes of trarsation of property or is a derivative of such &iete, or
is available with special features enabling oféstror off-highway operation and use.

“MDV” (medium-duty truck) is any motor vehicle hang a manufacturer's gross vehicle weight
rating of greater than 6,000 pounds and less tA2001 pounds, except passenger cars.
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1.3 NMOG Standards for Fuel-Flexible, Bi-Fuel and Dal-Fuel Vehicles
Operating on Gasoline.

For fuel-flexible, bi-fuel and dual-fuel PCs, LD&ad MDVs, compliance with the
NMOG exhaust mass emission standards shall be loasexhaust emission tests both when the
vehicle is operated on the gaseous or alcoholiffietesigned to use, and when the vehicle is
operated on gasoline. A manufacturer must dematestompliance with the applicable exhaust
mass emission standards for NMOG, CO, NOx and flolemgde set forth in the tables in
Section E.1.1 when certifying the vehicle for oprmon the gaseous or alcohol fuel.

If the manufacturer elects to use them, the follmnstandards may represent the
maximum NMOG emissions when the vehicle is opegatin gasoline. A manufacturer shall not
apply a reactivity adjustment factor to the exh@giOG mass emission result when operating on
gasoline. A manufacturer may measure NMHC in tENMOG when fuel-flexible, bi-fuel and
dual-fuel vehicles are operated on gasoline, stulpethe requirements of Section D.1.,
subparagraph (p). Testing a’B0s not required for fuel-flexible, bi-fuel andaltfuel vehicles
when operating on gasoline. The applicable CO, ik formaldehyde standards are set forth in
Section E.1.1 above.
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1.3.1 LEV I Standards for 2001 through 2006 Model Year BiFuel, Fuel-
Flexible and Dual Fuel Vehicles Operating on Gasale. The applicable exhaust mass
emission standards for NMOG when certifying theigletfor operation on gasoline (as
specified in Part Il, Section A. paragraph 100.3uE)

LEV | NMOG Standards for Bi-Fuel, Fuel-Flexible and
Dual-Fuel Vehicles Operating on Gasoline
(g/mi)
Vehicle Type, Emission Durability Vehicle Basis
LVW/ALVW Category 50,000 mi 100,000 mi
All PCs, TLEV 0.25 0.31
LDTs, 0-3750 Ibs. LYW
(2001 through 2003 mod LEV 0.125 0.156
years only, for TLEVS)
ULEV 0.075 0.090
LDTs, 3751-5750 Ibs. TLEV 0.32 0.40
LVW (2001 through 2003
model years only, for LEV 0.160 0.200
TLEVS) ULEV 0.100 0.130
MDVs, 3751-5750 Ibs. LEV 0.32 0.46
ALVW ULEV 0.160 0.230
SULEV 0.100 0.143
MDVs, 5751-8500 Ibs. | LEV 0.39 0.56
ALVW ULEV 0.195 0.280
SULEV 0.117 0.167
MDVs, 8501-10,000 Ibs.| LEV 0.46 0.66
ALVW ULEV 0.230 0.330
SULEV 0.138 0.197
MDVs, 10,00114,000 Ibg LEV 0.60 0.86
ALVW ULEV 0.300 0.430
SULEV 0.180 0.257
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1.3.2 LEV Il Standards for 2004 and Subsequent Model YeaBi-fuel, Fuel-
Flexible and Dual Fuel Vehicles Operating on Gasale. The applicable exhaust mass
emission standards for NMOG when certifying theieletfor operation on gasoline (as
specified in Part Il, Section A. paragraph 100.3uE)

LEV Il NMOG Standards for Bi-Fuel, Fuel-Flexible and Dual-Fuel
Vehicles Operating on Gasoline
(g/mi)
Vehicle Type Vehicle Durability Vehicle Basis
Emission : .
All PCs; LEV 0.125 0.156
LDTs, 0-8500 Ibs. GVW ULEV 0.075 0.090
SULEV 0.010 0.040
MDVs, 8501-10,000 Ibs. LEV n/a 0.230
GVW ULEV n/a 0.167
SULEV n/a 0.117
MDVs, 10,001-14,000 Ibs. | LEV n/a 0.280
GVW ULEV n/a 0.195
SULEV n/a 0.143
E-10
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1.4

All light- and medium-duty TLEVSs, LEVsS, ULEVs andJREVs must demonstrate
compliance with the following exhaust emission dads for NMOG and formaldehyde

50F Exhaust Emission Standards.

measured on the FTP (40 CFR, Part 86, Subpart®)umed at a nominal test temperature of
50°F, as modified by Part Il, Section C of these pgetedures. The NMOG mass emission result
shall be multiplied by the applicable reactivitywsiment factor, if any, prior to comparing to the
applicable adjusted 50,000 mile certification stmd set forth in subparagraphs 1.4.1 and 1.4.2
below. A manufacturer may demonstrate complianite tte NMOG and HCHO certification
standards contained in subparagraphs 1.4.1 arzildy4neasuring NMHC exhaust emissions in
accordance with Section D.1., subparagraph (p)Saution G.3.1.2, respectively, of these test
procedures. Emissions of CO and NOx measured’Btgall not exceed the standards set forth
in Section E.1.1 applicable to vehicles of the seméssion category and vehicle type subject to a
cold soak and emission test af 68 86’F. Natural gas and diesel-fueled vehicles are gkémm

the 50 F test requirements.

1.4.1 Standards for Vehicles Certified to the LEV | Stardards.

Vehicle Emission Category (g/mi)
Vehicle Weight Class
TLEV LEV ULEV SULEV
NMOG HCHO NMOG HCHO NMOG HCHO NMOG HCHO
PCs; LDTs 0-3750 Ibs] 0.250 0.030 0.150 0.030 0.080 0.016 n/a n/a
LVW
LDTs 3751-5750 Ibs. | 0.320 0.036 0.200 0.036 0.100 0.018 n/a n/a
LVW
MDVs 3751-5750 Ibs.| n/a n/a 0.320 0.036 0.200 0.018 0.100 0.008
TW
MDVs 5751-8500 Ibs.| n/a n/a 0.390 0.044 0.234 0.022 0.118 0.012
TW
MDVs 8501-10,000 n/a n/a 0.460 0.056 0.276 0.028 0.138 0.014
Ibs. TW
MDVs 10,001-14,000 | n/a n/a 0.600 0.072 0.360 0.036 0.180 0.018
Ibs. TW
1.4.2 Standards for Vehicles Certified to the LEV |l Stendards
Vehicle Weight Class Vehicle Emission Category (@/m
LEV ULEV SULEV
NMOG HCHO NMOG | HCHO NMOG HCHO
PCs; LDTs 0-8500 Ibs. GVW 0.150 0.030 0.080 0.016| .020 0.008
MDVs 8501-10,000 Ibs. GVW 0.390 0.064 0.286 0.032| .200 0.016
MDVs 10,001-14,000 Ibs. GVW 0.460 0.080 0.334 0.042| 0.234 0.020
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1.5 Cold CO Standards.

The following standards represent the 50,000 nuld temperature exhaust carbon
monoxide emission levels from new 2001 and subsgquedel-year passenger cars, light-duty
trucks, and medium-duty vehicles:

2001 AND SUBSEQUENT MODEL-YEAR COLD TEMPERATURE
CARBON MONOXIDE EXHAUST EMISSIONS STANDARDS FOR PASSENGER
CARS, LIGHT-DUTY TRUCKS, AND MEDIUM-DUTY VEHICLES
(grams per mile)

Vehicle Type Carbon
Monoxide

All PCs, LDTs 0-3750 Ibs. LVW 10.0

LDTs 3751 Ibs. LVW - 8500 Ibs. GVW 12.5

LEV | and Tier 1 MDVs 8,500 Ibs. GVW and less

These standards are applicable to vehicles testaccordance with 40 CFR Part 86
Subpart C, as modified in Part Il, Section B ofsthéest procedures at a nominal temperature of
20°F (-7°C). Natural gas vehicles, diesel-fueled vehickesl medium-duty vehicles with a gross
vehicle weight rating greater than 8,500 Ibs. aengt from these standards.

1.6 Highway NOx Standard.

The maximum emissions of oxides of nitrogen meakarethe federal Highway Fuel
Economy Test (HWFET; 40 CFR 600 Subpart B, whidmesrporated herein by reference) shall
not be greater than 1.33 times the applicable RO standards or 2.0 times the applicable
MDYV standards set forth in section E.1.1. Bothpghgected emissions and the HWFET standard
shall be rounded in accordance with ASTM E29-6theonearest 0.1 g/mi (or 0.01 g/mi for
vehicles certified to the 0.05 or 0.02 g/mi NOxnstards) before being compared.

1.7 Requirements for Vehicles Certified to the Optinal 150,000 Mile Standards.

(@) Requirement to Generate Additional NMOG Fleet Arerage Credit. A
vehicle that is certified to the 150,000 mile stam$ in section E.1.1.2 shall generate
additional NMOG fleet average credit as set fontsection E.3.1 or additional vehicle
equivalent credits as set forth in E.3.2, provitleat the manufacturer extends the warranty
on high-priced parts to 8 years or 100,000 mildschever occurs first, and agrees to
extend the limit on high mileage in-use testind 1@,500 miles.

(b) Requirement to Generate a Partial ZEV Allowance A manufacturer
that certifies to the 150,000 mile SULEV standasiall also generate a partial ZEV
allocation according to the criteria set forth @ctson C.3 of the “California Exhaust
Emission Standards and Test Procedures for 2006ghr2008 Model Zero-Emission
Vehicles, and 2001 through 2008 Model Hybrid Elec#ehicles, in the Passenger Car,
Light-Duty Truck and Medium-Duty Vehicle Classesidathe “California Exhaust
Emission Standards and Test Procedures for 200$abskequent Model Zero-Emission
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Vehicles and Hybrid Electric Vehicles, in the Pagga Car, Light-Duty Truck and
Medium-Duty Vehicle Classes.”

1.8 Optional LEV NOx Standard.

A manufacturer may certify up to 4% of its lighttddaruck fleet from 3751 Ibs. LVW -
8500 Ibs. GVW with a maximum base payload of 2530 br more, to the LEV, option 1,
standard set forth in Section E.1.1.2 based orepteql sales of trucks in this category. Passenger
cars and light-duty trucks 0-3750 Ibs. LVW are elgible for this option.

1.9 NMOG Credit for Vehicles with Zero-Evaporative Emissions.

In determining compliance of a vehicle with the leggble exhaust NMOG standard, a
gram per mile NMOG factor, to be determined byExecutive Officer based on available data,
shall be subtracted from the reactivity-adjusted®exhaust emission results for any vehicle
that has been certified to the “zero” evaporativession standard set forth in title 13, CCR,
section 1976(b)(1)(E). This credit shall not apjolya SULEV that generates a partial ZEV
allowance.

1.10 NMOG Credit for Direct Ozone Reduction Technadgy.

A manufacturer that certifies vehicles equippedwlirect ozone reduction technologies
shall be eligible to receive NMOG credits that b@napplied to the NMOG exhaust emissions of
the vehicle when determining compliance with tlendard. In order to receive credit, the
manufacturer must submit the following informatfon each vehicle model, including, but not
limited to:

(@) a demonstration of the airflow rate throughdirect ozone reduction
device and the ozone-reducing efficiency of theiaewver the range of
speeds encountered in the UC as set forth in Paddtion E of these test
procedures;

(b) an evaluation of the durability of the devioe the full useful life of the
vehicle; and

(c) a description of the on-board diagnostic sgwfer monitoring the
performance of the device in-use.

Using the above information, the Executive Offiskall determine the value of the NMOG credit
based on the calculated change in the one-hourgeaie level using an approved airshed model.

1.11 NOx Credits for Pre-2004 MDVs Certified to theLEV | LEV or ULEV
Standards.

Prior to the 2004 model year, a manufacturer may a®.02 g/mi per vehicle NOx credit
for MDVs between 6,000-8500 Ibs. GVW certified be@ tLEV | LEV or ULEV standards for PCs
and LDTs set forth in section E.1.1.1 of these pestedures. The manufacturer may apply the
credit on a per vehicle basis to the NOx emissaindDTs between 6,000-8500 Ibs. GVW
certified to the PC/LDT LEV or ULEV standards ircien E.1.1.2 for the 2004 through 2008
model years.
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1.12 When a Federally-Certified Vehicle Model is Rguired in California.

1.12.1 Basic Requirement. Whenever a manufacturer federally-certifies a 2004
or subsequent model-year passenger car, lighttdutk or medium-duty vehicle model to the
standards for a particular emissions bin that aveerstringent than the standards for an applicable
California vehicle emissions category, the equint(@alifornia model may only be certified to (i)
the California standards for a vehicle emissioriegmary that are at least as stringent as the
standards for the corresponding federal emissionob (ii) the exhaust emission standards to
which the federal model is certified. However, wehthe federal exhaust emission standards for
the particular emissions bin and the Californiaggtads for a vehicle emissions category are
equally stringent, the California model may onlydeetified to either the California standards for
that vehicle emissions category or more stringaif@nia standards. The federal emission bins
are those contained Tables S04-1 and S04-2 of #09eEtion 86.1811-04(c) as adopted
February 10, 2000. The criteria for applying tteiguirement are set forth in Part I. Section H.1 of
these test procedures.

1.12.2 Exception for Clean Fuel Fleet Vehicles.This requirement does not apply
in the case of a federally-certified vehicle mattheit is only marketed to fleet operators for
applications that are subject to clean fuel fleguirements established pursuant to section 246 of
the federal Clean Air Act (42 U.S.C. sec. 7586).adidition, the Executive Officer shall exclude
from the requirements a federally-certified vehitledel where the manufacturer demonstrates to
the Executive Officer's reasonable satisfactiomn tit@ model will primarily be sold or leased to
clean fuel fleet operators for such applicatioms| #nat other sales or leases of the model will be
incidental to marketing to those clean fuel flegge@tors.

1.12.3 Opt-in for 2003 or Prior Model-Year Vehicles. A manufacturer may
certify a passenger car, light-duty truck or mediduty vehicle to federal exhaust emission
standards pursuant to Section E.1.12.1 prior t@@%2 model year.

1.13 Emission Standard for Fuel-Fired Heaters Whenever a manufacturer elects to
utilize an on-board fuel-fired heater on any pagsewar, light-duty truck or medium-duty
vehicle, the heater must meet the LEV Il ULEV stamid for passenger cars and light-duty trucks
less than 8,500 pounds GVW set forth in Section1E21of these test procedures. The exhaust
emissions from the fuel-fired heater shall be aeteed in accordance with the “California
Exhaust Emission Standards and Test Procedur@9@ar through 2008 Model Zero-Emission
Vehicles, and 2001 through 2008 Model Hybrid Electtehicles, in the Passenger Car, Light-
Duty Truck and Medium-Duty Vehicle Classes” and ‘tBalifornia Exhaust Emission Standards
and Test Procedures for 2009 and Subsequent Medet&Zmission Vehicles and Hybrid Electric
Vehicles, in the Passenger Car, Light-Duty Trucit Bfedium-Duty Vehicle Classes.” On-board
fuel-fired heaters may not be operable at amb&mperatures above %40

1.14 Greenhouse Gas Emission Requirement3he greenhouse gas emission levels
from new 2009 and subsequent model year passeaggeiight-duty trucks, and medium-duty
passenger vehicles shall not exceed the requirsnsenforth in Section E.2.5 of these test
procedures. Light-duty trucks from 3751 Ibs. LVV8500 lbs. GVW that are certified to the
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Option 1 LEV Il NOx Standard in Section E.1.1.2lése test procedures are exempt from these
greenhouse gas emission requirements, howeveenggscars, light-duty trucks 0-3750 Ibs.
LVW, and medium-duty passenger vehicles are ngtiad for this exemption.

2. Emission Standards Phase-In Requirements for Marfacturers

2.1 Fleet Average NMOG Requirements for Passengera@ and Light-Duty
Trucks.

2.1.1 The fleet average non-methane organic gasust mass emission values
from the passenger cars and light-duty trucks predwand delivered for sale in California
each model year by a manufacturer other than d swlaime manufacturer or an
independent low volume manufacturer shall not edcee

FLEET AVERAGE NON-METHANE ORGANIC GAS
EXHAUST MASS EMISSION REQUIREMENTS FOR
LIGHT-DUTY VEHICLE WEIGHT CLASSES
(50,000 mile Durability Vehicle Basis)
Model Year Fleet Average NMOG (g/mi)
All PCs; LDTs
LDTs 0-3750 Ibs. LVV] 3751 Ibs. LVW -850(
Ibs. GVW
2001 0.070 0.098
2002 0.068 0.095
2003 0.062 0.093
2004 0.053 0.085
2005 0.049 0.076
2006 0.046 0.062
2007 0.043 0.055
2008 0.040 0.050
2009 0.038 0.047
2010+ 0.035 0.043

2.1.2 Calculation of Fleet Average NMOG Value

2.1.2.1Basic Calculation.

(a) Each manufacturer's PC and LDT1 fleet averdg®©®N value for the
total number of PCs and LDT1s produced and deld/éwesale in California shall
be calculated as follows:
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(Z [Number of vehicles in a test group x applicabtgssion standard] +

2 [Number of hybrid electric vehicles in a test ggouHEV NMOG factor])+
Total Number of Vehicles Produced, Including ZEVisl {IEVs

(b) Each manufacturer's LDT2 fleet average NMOG@dor the total
number of LDT2s produced and delivered for sal€afifornia shall be calculated
as follows:

(Z [Number of vehicles in a test group x applicabtgssion standard] +

2 [Number of hybrid electric vehicles in a test gsouHEV NMOG factor]) +

Total Number of Vehicles Produced, Including ZEVisl &IEVs

The applicable emission standards to be used ialibee equations are as follows:

Model Year Emission Categor Emission Standard Value
All PCs; LDTs
LDTs 0-3750 lbs. LVW 3751-5750 Ibs. LVW
2001 and subsequent | All Federal Emission Standard toFederal Emission Standard to wh
(AB 965 vehicles only) which Vehicle is Certified Vehicle is Certified
2001 - 2003 Tier 1 0.25 0.32
2001 - 2006 model year TLEVs 0.125 0.160
vehicles certified to the
“LEV I" standards in | LEVS 0.075 0.100
E.1.1.1 (For TLEVS,
2001 -2003 model yea ULEVs 0.040 0.050
only)
Model Year Emission Categor) All PCs; LDTs
LDTs 0-3750 lbs. LVW 3751 Ibs. LVW - 8500 Ibs. GVW,
2001 and subsequent | LEVs 0.075 0.075
model year vehicles
certified to the “LEV II"| ULEVs 0.040 0.040
standards in E.1.1.2 SULEVS 001 001
2001 and subsequent | LEVs 0.064 0.064
model year vehicles
certified to the optional| ULEVS 0.034 0.034
150,000 mile “LEV 1I”
standards for PCs and SULEVs 0.0085 0.0085
LDTsin E.1.1.2

2.1.2.2HEV NMOG Factor. The HEV NMOG factor for light-duty
vehicles is calculated as follows:

LEV HEV Contribution Factor = 0.075 - [(Zero-emissiVMT Factor) x 0.035]
ULEV HEV Contribution Factor = 0.040 - [(Zero-emims VMT Factor) x 0.030]

As Amended: March 29, 2010
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where Zero-emission VMT Factor for HEVS is detereainn accordance with
Section C.3 of the “California Exhaust Emissionrs@rds and Test Procedures for
2005 through 2008 Model Zero-Emission Vehicles, 2001 through 2008 Model
Hybrid Electric Vehicles, in the Passenger CarhtiDuty Truck and Medium-

Duty Vehicle Classes” and the “California Exhaustigsion Standards and Test
Procedures for 2009 and Subsequent Model Zero-kEmis&hicles and Hybrid
Electric Vehicles, in the Passenger Car, Light-Diryck and Medium-Duty
Vehicle Classes.”

2.1.2.3Federally-Certified Vehicles A vehicle certified to the standards
for a federal exhaust emissions bin in accordantie 8ection H.1 of these test procedures
shall use the corresponding NMOG emission categalye set forth in the table in
Section E.2.1.2 of these test procedures for et Hverage calculation. If a vehicle is
certified to 150,000 mile standards for a fedexflagist emission bin and the
corresponding California NMOG emission categoryid/ | or LEV Il LEV, it may use
the emission standard value for the optional 15D/@0e LEV Il LEV standards set forth
in the Section E.2.1.2 table. If a vehicle is ¢edi to 150,000 mile standards for a federal
exhaust emission bin and the corresponding CaldddMOG emission category is LEV |
or LEV Il ULEV, it may use the emission standarduesfor the optional 150,000 mile
LEV Il ULEV standards set forth in the Section E.2.table.

2.1.3 Phase-in Requirements for Small Volume Manufactures.

(@) In 2001 through 2006 model years, a small velunanufacturer
shall not exceed a fleet average NMOG value of @i for PCs and LDTs from
0-3750 Ibs. LVW or 0.100 g/mi for LDTs from 37518¥Ibs. LVW calculated in
accordance with subsection E.2.1.2. In 2007 abdexguent model years, a small volume
manufacturer shall not exceed a fleet average NM@lGe of 0.075 for PCs and LDTs
from 0-3750 Ibs. LVW or 0.075 for LDTs from 3751sld.VW - 8,500 lbs. GVW
calculated in accordance with subsection E.2.1.2.

(b) If a manufacturer's average California salesegls 4500 units of
new PCs, LDTs, MDVs and heavy duty engines basdti@average number of vehicles
sold for the three previous consecutive model yeaesmanufacturer shall no longer be
treated as a small volume manufacturer and shalpgowith the fleet average
requirements applicable to larger manufacturesgpasified in section E.2.1.2 beginning
with the fourth model year after the last of theethconsecutive model years.

(© If a manufacturer's average California salds feelow 4500 units of
new PCs, LDTs, MDVs and heavy duty engines basdti@average number of vehicles
sold for the three previous consecutive model yghesmanufacturer shall be treated as a
small volume manufacturer and shall be subjedtéaéquirements for small volume
manufacturers beginning with the next model year.

2.1.4 Phase-in Requirements for Independent Low Volume Maufacturers
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In 2001 through 2006 model years, an independent/tdume manufacturer shall
not exceed a fleet average NMOG value of 0.075 ggmiPCs and LDTs from 0-3750 Ibs.
LVW or 0.100 g/mi for LDTs from 3751-5750 Ibs. LV@alculated in accordance with
section E.2.1.2. In 2007 and subsequent modes yaarindependent low volume
manufacturer shall not exceed a fleet average NM@lGe of 0.060 for PCs and LDTs
from 0-3750 Ibs. LVW or 0.065 g/mi for LDTs from 8% Ibs. LVW - 8500 Ibs. GVW
calculated in accordance with section E.2.1.2.

2.1.5 Treatment of ZEVs. ZEVs classified as LDTs (>3750 Ibs. LVW) that
have been counted toward the ZEV requirement fa &@ LDTs (0-3750 Ibs. LVW) as
specified in Section C of the “California ExhaustiEsion Standards and Test Procedures
for 2005 through 2008 Model Zero-Emission Vehickesd 2001 through 2008 Model
Hybrid Electric Vehicles, in the Passenger CarhtiDuty Truck and Medium-Duty
Vehicle Classes” and the “California Exhaust Enaissttandards and Test Procedures for
2009 and Subsequent Model Zero-Emission VehicldwidElectric Vehicles, in the
Passenger Car, Light-Duty Truck and Medium-Duty iglehClasses,” shall be included in
this equation.

2.2 LEV Il Phase-In Requirement.
Beginning in the 2004 model year, a manufactecept a small volume
manufacturer or an independent low volume manufactshall certify a percentage of its PC and
LDT fleet to the LEV Il standards in section E.2.According to the following phase-in schedule:

Model Year| PC/LDT1 (%) LDT2 (%)
2004 25 25
2005 50 50
2006 75 75
2007 100 100

In determining compliance with the phase-in schegdihle fleet shall consist of LEV | and LEV |
PCs and LDT1s for the PC/LDT1 calculation, and LIEAhd LEV Il LDT2s for the LDT2
calculation. LEV | MDVs are not counted in theadation until they are certified as LEV |l
LDT2s.

A manufacturer may use an alternative phase-indadée¢o comply with these phase-in
requirements as long as equivalent NOx emissionctezhs are achieved by the 2007 model year
from each of the two categories — PC/LDT1 or LD Nodel year emission reductions shall be
calculated by multiplying the percent of either P@T1 or LDT2 vehicles meeting the LEV I
standards in a given model year (based on a manuéas projected sales volume of vehicles in
each category) by 4 for the 2004 model year, 3Her2005 model year, 2 for the 2006 model year
and 1 for the 2007 model year. The yearly resait®Cs/LDT1s shall be summed together to
determine a separate cumulative total for PCs/LDarikbthe yearly results for LDT2s shall be
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summed together to determine a cumulative total®F2s. The cumulative total for each
category must be equal to or exceed 500 to be deresl equivalent. A manufacturer may add
vehicles introduced before the 2004 model yeatr,(#hg percent of vehicles introduced in 2003
would be multiplied by 5) to the cumulative total.

2.3 Medium-Duty Low-Emission Vehicle Phase-In Requéments.

2.3.1 (a) A manufacturer of MDVs, other than aBmolume manufacturer, shall
certify an equivalent percentage of its MDV fleetarding to the following phase-in

schedule:
Model Vehicles Vehicles Certified to title 11
Year Certified to CCR Section 1956.8(g) o
Section E.1.1 (h)
%) (%)
LEV | ULEV | Tierl LEV ULEV
2001 80 20 100 0 0
2002 70 30 0 100 0
2003 60 40 0 100 0
2004 + 40 60 0 0 100

(b) Requirements for Small Volume Manufacturers. In 2001 through 2003
model years, a small volume manufacturer shallfgeproduce, and deliver for sale in
California vehicles or engines certified to the MD\ér 1 standards in a quantity
equivalent to 100% of its MDV fleet. In 2004 thghu2006 model years, a small volume
manufacturer shall certify, produce, and deliverdale in California vehicles or engines
certified to the MDV LEV standards in a quantityueglent to 100% of its MDV fleet.
Engines certified to these MDV LEV standards areatigible for emissions averaging.

(©) Phase-In Requirements for LEV Il MDVs. For the 2004 through 2006
model years, a manufacturer, other than a smalimelmanufacturer must phase-in at
least one test group per model year to the MDV LEfandards. All 2007 and
subsequent model year MDVs, including those prodingea small volume manufacturer,
are subject to the LEV Il MDV standards. Beginninghe 2005 model year, all medium-
duty engines certified to the optional medium-dengine standards in title 13, CCR
81956.8(c) or (h), including those produced by alsrolume manufacturer, must meet
the standard set forth in title 13, CCR 81956.8(dh), as applicable. A manufacturer
that elects to certify to the Option 1 or Optiofederal standards as set forth in 40 CFR
886.005-10(f) is not subject to these phase-inirements.

2.3.2 Identifying a Manufacturer's MDV Fleet. For the 2001 and subsequent
model years, each manufacturer's MDV fleet shatldfened as the total number of
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California-certified MDVs produced and delivered $ale in California. The percentages
shall be applied to the manufacturer’s total preiducof California-certified medium-duty
vehicles delivered for sale in California. For 2@5 and subsequent model years, a
manufacturer that elects to certify engines togpigonal medium-duty engine standards in
title 13, CCR, 81956.8(c), or (h) shall not coumide engines in the manufacturer’s total
production of California-certified medium-duty velas for purposes of this subparagraph.

2.4 Implementation Schedules for SFTP Emission Stdards

2.4.1 A manufacturer of PCs and of LDTs certifiedhe Tier 1 and TLEV
standards as set forth in Section E.1 of thesetestdures, except a small volume
manufacturer, shall certify a minimum percentagésoPC and LDT fleet according to the
following phase-in schedule.

Model Year Percentage of PC and LDT
Fleet

2001 25

2002 50

2003 85

2004 and subsequent 100

(@) For the purposes of the implementation schesktiéorth in this
subparagraph 2.4.1, each manufacturer's PC andleBfTshall be defined as the total
projected number of Tier 1 and TLEV PCs and LD B#rf0-5750 Ibs. LVW sold in
California. As an option, a manufacturer may etedtave its total PC and LDT fleet
defined, for the purposes of this implementatiamesitile only, as the total projected
number of the manufacturer's PCs and LDTSs, otlaer #ero-emission vehicles, certified
and sold in California.

(b) The phase-in requirements for small volume mfeturers are set forth in
Section D.2.1.6 of these test procedures.

242 (a) A manufacturer of PCs, LDTs, and MDVditied to the LEV, ULEV and
SULEYV standards as set forth in Section E.1 ofdhest procedures, except a small volume
manufacturer, shall certify a minimum percentageésoPC and LDT fleet, and a minimum
percentage of its MDV fleet, according to the faling phase-in schedule.

E-20

As Amended: March 29, 2010



Model Year Percentage
PC, LDT MDV
2001 25 NA
2002 50 NA
2003 85 25
2004 100 50
2005 and subsequent 100 10(

(b) A manufacturer may use an “Alternative or E@lent Phase-in Schedule”
to comply with the phase-in requirements. An “Afigive Phase-in” is one that achieves
at least equivalent emission reductions by theddrtkde last model year of the scheduled
phase-in. Model-year emission reductions shatiddeulated by multiplying the percent of
vehicles (based on the manufacturer's projectedio@ah sales volume of the applicable
vehicle fleet) meeting the new requirements perehgdar by the number of model years
implemented prior to and including the last modedryof the scheduled phase-in. The
“cumulative total” is the summation of the modekyemission reductions (e.g., a four
model-year 25/50/85/100 percent phase-in schedoigdabe calculated as: (25%%*4 years)
+ (50%*3 years) + (85%*2 years) + (100%*1 year)20h Any alternative phase-in that
results in an equal or larger cumulative total ttrenrequired cumulative total by the end
of the last model year of the scheduled phaseat bb considered acceptable by the
Executive Officer under the following conditiong:dll vehicles subject to the phase-in
shall comply with the respective requirements mldst model year of the required phase-
in schedule and 2) if a manufacturer uses the ogltiphase-in percentage determination in
Section 2.4.1(a) above, the cumulative total of eky@ar emission reductions as
determined only for PCs and LDTs certified to tBection 2.4.2. must also be equal to or
larger than the required cumulative total by enthef2004 model year. A manufacturer
shall be allowed to include vehicles introducedbethe first model year of the scheduled
phase-in (e.qg., in the previous example, 10 peroémduced one year before the
scheduled phase-in begins would be calculatedL@8%615 years) and added to the
cumulative total).

2.4.2.1 For the purposes of the implementatioedale set forth in this
subparagraph 2.4.2, each manufacturer's PC andleBfTshall be defined as the total
projected number of low-emission, ultra-low-emissand super-ultra-low-emission PCs
and LDTs from 0-5750 pounds loaded vehicle weighd ;1 California. Each
manufacturer's MDV fleet shall be defined as thaltprojected number of low-emission,
ultra-low-emission, and super-ultra-low-emission Wiess than 8501 pounds gross
vehicle weight rating sold in California.
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2.5 Fleet Average Greenhouse Gas Requirements foassenger Cars, Light-Duty
Trucks, and Medium-Duty Passenger Vehicles.

2.5.1() The fleet average greenhouse gas exhaust massamiakies
from passenger cars, light-duty trucks, and mediuty-passenger vehicles that are
produced and delivered for sale in California eacitel year by a large volume
manufacturer shall not exceed:

FLEET AVERAGE GREENHOUSE GAS
EXHAUST MASS EMISSION REQUIREMENTS FOR
PASSENGER CAR, LIGHT-DUTY TRUCK, AND MEDIUM-DUTY
PASSENGER VEHICLE WEIGHT CLASSES*
(4,000 mile Durability Vehicle Basis)
Model Year Fleet Average Greenhouse Gas Emissions
(grams per mile CO,-equivalent)
All PCs; LDTs
LDTs0-3750 Ibs. LVW 3751 Ibs. LVW - 8500 Ibs.
GVW, MDPVs
2009 323 439
2010 301 420
2011 267 390
2012 233 361
2013 227 355
2014 222 350
2015 213 341
2016+ 205 332

1 Each manufacturer shall demonstrate compliande tivétse values in accordance with Section E.2.5.2.

25.1.1 For each model year, a manufacturer musbdstrate
compliance with the fleet average requirementsimection E.2.5.1 based on one
of two options applicable throughout the model yedher:

Option 1: the total number of passenger cars,-ligity trucks, and
medium-duty passenger vehicles that are certibati¢ California exhaust
emission standards in section 1961.1, title 13, C&R are produced and
delivered for sale in California; or

Option 2: the total number of passenger cars,-lilgiy trucks, and
medium-duty passenger vehicles that are certibati¢ California exhaust
emission standards in section 1961.1, title 13, C&R are produced and
delivered for sale in California, the District obl0mbia, and all states that have
adopted California’s greenhouse gas emission s@mtla that model year
pursuant to Section 177 of the federal Clean Air @2 U.S.C. § 7507).
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2.5.1.1.1 Forthe 2009 and 2010 model years, a faetuwer that selects
compliance Option 2 must notify the Executive Gdfiof that selection in writing
within 30 days of the effective date of the amendisi¢o this section 2.5.1.1. or
must comply with Option 1.

2.5.1.1.2 Forthe 2011 and later model years, aufaaturer that selects
compliance Option 2 must notify the Executive Gdfiof that selection in writing
prior to the start of the applicable model yeammist comply with Option 1.

2.5.1.1.3 When a manufacturer is demonstrating damge using Option 2
for a given model year, the term "in California"wssed in subsections E.2.5.2.3 and
E.3.2 means California, the District of Columbiadall states that have adopted
California's greenhouse gas emission standardbddmodel year pursuant to
Section 177 of the federal Clean Air Act (42 U.S8T507).

2.5.1.1.4 A manufacturer that selects complianceo@2 must provide to
the Executive Officer separate values for the numbeehicles produced and
delivered for sale in the District of Columbia dnd each individual state within the
average.

2.5.1(if) For the 2012 through 2016 model yeammaamufacturer may elect
to demonstrate compliance with this section E.®.8dmonstrating compliance with
the National greenhouse gas program as follows:

2511 A manufacturer that selects compliance thih option E.2.5.1(ii)
must notify the Executive Officer of that selectiamwriting, prior to the start of the
applicable model year or must comply with E.2.5.1(i

25.1.2 The manufacturer must submit to ARB a aafpthe Model Year
CAFE report that it submitted to EPA as requiredem40 CFR 886-1865-12 as
proposed at 74 Fed. Reg. 49454, 49760 (Septemb@0@8) and adopted by EPA
on April 1, 2010 (75 Fed. Reg. [insert page] (Afinsert date], 2010), for
demonstrating compliance with the National greesleaygas program and the EPA
determination of compliance. These must be subthiitithin 30 days of receipt of
the EPA determination of compliance, for each mgeal that a manufacturer
selects compliance with this option E.2.5.1(ii))dan

25.1.3 If a manufacturer has outstanding greeréhgas debits at the end
of the 2011 model year, as calculated in accordamiteE.3.2, the manufacturer
must submit to the Executive Officer a plan forsetting all outstanding greenhouse
gas debits by using greenhouse gas credits eanued the National greenhouse gas
program before applying those credits to offsetMagional greenhouse gas program
debits. Upon approval of the plan by the Execu@¥fcer, the manufacturer may
demonstrate compliance with this section E.2.5dipahstrating compliance with
the National greenhouse gas program. Any Califodabits not offset by the end of
the 2016 model year National greenhouse gas progeparting period are subject to
penalties as provided in section E.3.2.
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2.5.2 Calculation of Fleet Average Greenhouse Gasale.
2.5.2.1Basic Calculation.

25211 OPTION A: Each manufacturer shall cakeubth a “city” grams
per mile average C&equivalent value for each GHG vehicle test groog @ “highway”
grams per mile average G@quivalent value for each GHG vehicle test grongluding
AB 965 vehicles and vehicles certified in accoraawith Section E.1.12 of these test
procedures, using the following formula. OPTIONH®r a manufacturer that elects to
demonstrate compliance with the greenhouse gagreeagnts using CAFE data, “GHG
vehicle test group” shall mean “subconfiguratiom’this subsection E.2.5.2.1.1.
Greenhouse Gas emissions used for the “city3-€quivalent value calculation shall be
measured using the “FTP” test cycle (40 CFR, P&r&&ibpart B), as modified in Part Il of
these test procedures. Greenhouse Gas emissiethsausghe “highway” C@-equivalent
value calculation shall be based on emissions medsising the Highway Test
Procedures.

COx-Equivalent Value = Co+ 296 x NO + 23 x CH - A/C Direct Emissions Allowance - A/C
Indirect Emissions Allowance

A manufacturer may use,® = 0.006 grams per mile in lieu of measuringdNexhaust
emissions. A manufacturer that elects to use CA&t to demonstrate compliance with
the greenhouse gas requirements may substituterthel.9 CQ-equivalent grams per
mile for the terms “296 x pO + 23 x CH” in this equation.

25.2.1.2 A/C Direct Emissions Allowance. A manufacturer may use the
following A/C Direct Emission Allowances, upon appal of the Executive Officer, if that
manufacturer demonstrates that the following resynents are met. Such demonstration
shall include specifications of the components ws®tian engineering evaluation that
verifies the estimated lifetime emissions from ¢henponents and the system. A
manufacturer shall also provide confirmation ttmat humber of fittings and joints has
been minimized and components have been optim@edrtimize leakage. No A/C
Direct Emissions Allowance is permitted if the @lling requirements are not met.

€)) A “low-leak air conditioning system” shall befthed as one that

meets the following criteria:

I. All pipe and hose connections are equipped withipialo-rings,
seal washers, or metal gaskets only (e.g., noesmgings);

il. All hoses in contact with the refrigerant must tteadlow
permeability barrier or veneer hose on both thé-pigessure and
the low-pressure sides of the system (e.g., noemubbses); and

iii. Only multiple-lip compressor shaft seals shall bedi(with either
body o-rings or gaskets).
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(b)
refrigerant:
i.

(€)

For an air conditioning system that uses HF@al&s the

An A/C Direct Emissions Allowance of 3.0 G@quivalent grams
per mile shall apply if the system meets the aatér a “low-leak
air conditioning system.”

An A/C Direct Emissions Allowance of 3.0 G@quivalent grams
per mile shall apply if the manufacturer demonssatlternative
technology that achieves equal or lower direct sioms than a
“low-leak air conditioning system.”

An A/C Direct Emissions Allowance greater than GQO,-
equivalent grams per mile may apply for an air cmaing system
that reduces refrigerant leakage further than wbeldbtained from
a “low-leak air conditioning system.” A maximum@ADirect
Emissions Allowance of 6.0 G&equivalent grams per mile may be
earned for an air conditioning system that has€@ent
containment of refrigerant during normal operatiwhere “normal
operation” means typical everyday use of the A/§ey to cool a
vehicle. “Normal operation” does not include cecidents,
dismantling of an A/C system, or any other nondgpevents. To
obtain an A/C Direct Emissions Allowance greatemnt!3.0 CQ-
equivalent grams per mile, the manufacturer mustige an
engineering evaluation that supports the allowaaqaested.

For an air conditioning system that uses HF2al&Q refrigerant,

or any refrigerant with a GWP of 150 or less:
An A/C Direct Emissions Allowance shall be calcatausing the following

formula:

A/C Direct Emissions Allowance = A — (B x C)

where: A = 9 C@equivalent grams per mile (the lifetime vehicleigsions from
an air conditioning system that uses refrigeranCHRB4a);

B = 9 CQ-equivalent grams per mibe%

130C

where: B is the lifetime vehicle emissions fromaanconditioning system

that uses a refrigerant with a GWP of 150 or legbs a

“GWP” means the GWP of this refrigerant; and

C =1, except for an air conditioning system thaets the criteria of a
“low-leak air conditioning system.”
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For an air conditioning system that meets or exedlee criteria of a “low-leak air
conditioning system,” the following formula shapiy:

where:

C =1-(0.12xcredit)

“credit” equals 3.0 C£equivalent grams per mile for a “low-leak air
conditioning system” that meets the criteria oftecE.2.5.2.1.2(a) or

“credit” equals a value greater than 3.0 £5quivalent grams per mile for
an air conditioning system that reduces refrigeleaitage further than
would be obtained from a “low-leak air conditioniggstem.” A maximum
credit of 6.0 C@-equivalent grams per mile may be earned for an air
conditioning system that has 100 percent containmerefrigerant during
normal operation. To obtain a credit greater tB&NCQ-equivalent grams
per mile, the manufacturer must provide an engingezvaluation that
supports the credit requested.

(d) A manufacturer that elects to use CAFE Progeamssions data to

demonstrate compliance with the greenhouse gageegents shall calculate the
A/C Direct Emissions Allowance for each Vehicle @guaration by calculating the
A/C Direct Emissions Allowance for each air conaliing system used in that
Vehicle Configuration and calculating a sales-we&aghaverage for that Vehicle
Configuration.

25.2.1.3 A/C Indirect Emissions Allowance. A manufacturer may use the

following A/C

Indirect Emissions Allowances, upoppaoval of the Executive Officer, if

the manufacturer demonstrates using data or anegigng evaluation that the air
conditioning system meets the following requiremserA manufacturer may use the

following A/C

Indirect Emissions Allowances for @htechnologies, upon approval of the

Executive Officer, if that manufacturer demonstséteat the air conditioning system
achieves equal G&equivalent grams per mile emissions reductions.

(@) An “A/C system with reduced indirect emissioskall be defined

as one that meets all of the following criteria:

As Amended: March 29, 2010

I. Has managed outside and recirculated air balanaehieve
comfort, demisting, and safety requirements, basesluch factors
as temperature, humidity, pressure, and levelestfrair in the
passenger compartment to minimize compressor usage;

il. Is optimized for energy efficiency by utilizing staof-the-art high
efficiency evaporators, condensors, and other comms; and

iii. Has an externally controlled compressor (such as<garnally
controlled variable displacement or variable spsmdpressor or an
externally controlled fully cycling fixed displacemt compressor)
that adjusts evaporative temperature to minimieengcessity of
reheating cold air to satisfy occupant comfort.
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(b)

For an A/C system that meets all of the critdéor an "A/C system

with reduced indirect emissions," the allowancdldiecalculated using the
following emission factors, up to a maximum allowarof 9.0 C@-equivalent
grams per mile for a system that has one evapaaatbup to a maximum

allowance of 11.0 C&equivalent grams per mile for a system that has tw

evaporators:
I

(€)

5.0 CQ-equivalent grams per mile per 100 cc of maximum
compressor displacement for a system that doessao€Q as the
refrigerant

27.5 CQ-equivalent grams per mile per 100 cc of maximum
compressor displacement for a system that usesa€@he
refrigerant

For an air conditioning system equipped witlefaigerant having a

GWRP of 150 or less, the allowance shall be caledlatsing the following emission
factors, up to a maximum allowance of 0.5 £#guivalent grams per mile:

(d)

0.2 CQ-equivalent grams per mile per 100cc of maximum
compressor displacement for a system that doessao€Q as the
refrigerant and

1.1 CO-equivalent grams per mile per 100cc of maximum
compressor displacement for a system that usesa€the
refrigerant.

A manufacturer that elects to use CAFE Progeamssions data to

demonstrate compliance with the greenhouse gagreegents shall calculate the
A/C Indirect Emissions Allowance for each Vehicler@liguration by calculating
the A/C Indirect Emissions Allowance for each ainditioning system used in that
Vehicle Configuration and calculating a sales-wt&aghaverage for that Vehicle
Configuration.

25214

Upstream Greenhouse Gas Emission Adjustment Factdor

Alternative Fuel Vehicles. A grams per mile average G@quivalent value for each
GHG vehicle test group certifying on a fuel otheart conventional gasoline, including AB
965 vehicles and vehicles certified in accordanitk $ection E.1.12 of these test
procedures, shall be calculated as follows:

(CO; + A/IC Indirect Emissions) x (Fuel Adjustment Fagte

296 x NO + 23 x CH + A/C Direct Emissions

where: A/C Indirect Emissions = A-B
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where: “A” represents the indirect emissions asged with an A/C system that
does not incorporate any of the A/C improvemenstdeed in Section
E.2.5.2.1.3. "A" is determined by the following ission factors, with a
maximum value of 17.0 C&equivalent grams per mile for a system that
has one evaporator and a maximum value of 21.8&g0ivalent grams
per mile for a system that has two evaporators.

A = 9.6 CQ-equivalent grams per mile per 100cc of maximum m@ssor

displacement for an A/C system that does not usgaS@he refrigerant or

A =52.8 CQ-equivalent grams per mile per 100cc of maximum
compressor displacement for an A/C system that G€ess the
refrigerant.

B = A/C Indirect Emissions Allowance as calculapedt Section
E.2.5.2.1.3.

A/C Direct Emissions = 9 C&£equivalent grams per mile — A/C Direct Emissions
Allowance as calculated per Section E.2.5.2.1.2.

The Fuel Adjustment Factors are:

Fuel Fuel Adjustment Factor
Natural Gas 1.03

LPG 0.89

E85 0.74

25215 Calculation of CO,-equivalent Emissions for Hydrogen Internal
Combustion Engine Vehicles and for Electric and Hydbgen ZEVs. The grams per
mile average C@equivalent value for each GHG vehicle test groapiying to ZEV
standards, including AB 965 vehicles and vehicksifted in accordance with Section
E.1.12 of these test procedures, shall be:

A/C Direct Emissions + Upstream Emissions Factor

where: A/C Direct Emissions = 9 G@quivalent grams per mile — A/C Direct Emissions
Allowance as calculated per Section E.2.5.2.1.2.
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The Upstream Emissions Factors are:

Vehicle Type Upstream Emissions Factdr
(CO,-equivalent g/mi)

Electric ZEV 130

Hydrogen Internal Combustion Engine Vehicle 290

Hydrogen ZEV 210

! The Executive Officer may approve use of a lowsstteam emissions factor if a manufacturer dematestr
the appropriateness of the lower value by providirigrmation that includes, but is not limited teet
percentage of hydrogen fuel or the percentageeatritity produced for sale in California usingrariewable
energy resource.”

2.5.2.2Calculation of Greenhouse Gas Values for Bi-Fuel \fecles, Fuel-
Flexible Vehicles, Dual-Fuel Vehicles, and Grid-camected Hybrid Electric Vehicles.
For bi-fuel, fuel-flexible, dual-fuel, and grid-coected hybrid electric vehicles, a
manufacturer shall calculate a grams per mile @ee@Q-equivalent value for each GHG
vehicle test group, in accordance with Sectiond=221 of these test procedures, based on
exhaust mass emission tests when the vehicle raiipg on gasoline.

25221 Optional Alternative Compliance Mechanisms. Beginning with
the 2010 model year, a manufacturer that demomstthat a bi-fuel, fuel-flexible, dual-
fuel, or grid-connected hybrid electric GHG vehitdst group will be operated in use in
California on the alternative fuel shall be eligild certify those vehicles using this
optional alternative compliance procedure, uporr@g of the Executive Officer.

@) To demonstrate that bi-fuel, fuel-flexible, déwgel, or grid-
connected hybrid electric vehicles within a GHG iekhtest group will be operated
in use in California on the alternative fuel, thamafacturer shall provide data that
shows the previous model year sales of such vehicléeets that provide the
alternative fuel on-site, or, for grid-connectedbhig electric vehicles, to end users
with the capability to recharge the vehicle on-sitdis data shall include both the
total number of vehicles sales that were made ¢b faets or end users with the
capability to recharge the vehicle on-site anchasoercentage of total GHG
vehicle test group sales. The manufacturer shadl@rovide data demonstrating
the percentage of total vehicle miles traveledheytii-fuel, fuel-flexible, dual-fuel,
or grid-connected hybrid electric vehicles soleéaeh fleet or to end users with the
capability to recharge the vehicle on-site in thevppus model year using the
alternative fuel and using gasoline.

(b) For each GHG vehicle test group that receiygsaval by the
Executive Officer under Section E.2.5.2.2.1(a)rats per mile C@equivalent
value shall be calculated as follows:

CO,-equivalent value FA x ExBxC|+[(1-(A x ExB))x D]
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where: A = the percentage of previous model yehicles within a GHG vehicle
test group that were operated in use in Califoomahe alternative fuel
during the previous calendar year;

B = the percentage of miles traveled by “A” durthg previous calendar
year,

C = the CQ-equivalent value for the GHG vehicle test grougpcalculated
in Section E.2.5.2.1, when tested using the alteméuel;

D = the CQ-equivalent value for the GHG vehicle test grougpcalculated
in Section E.2.5.2.1, when tested using gasoling; a

E = 0.9 for grid-connected hybrid electric vehiotes
E = 1 for bi-fuel, fuel-flexible, and dual-fuel viekes.

The Executive Officer may approve use of a higledue for “E” for a grid-
connected hybrid electric vehicle GHG vehicle tgsup if a manufacturer
demonstrates that the vehicles can reasonablygeceed to maintain more than 90
percent of their original battery capacity overG® 200 mile vehicle lifetime. The
manufacturer may demonstrate the appropriatenes$igher value either by
providing data from real world vehicle operationby showing that these vehicles
are equipped with batteries that do not lose engi@yge capacity until after
100,000 miles; or by offering 10 year/150,000 mvkerranties on the batteries.

2.5.2.3Calculation of Fleet Average Greenhouse Values.

2.5.2.3.1. Each manufacturer's PC and LDT1 fleetrage Greenhouse Gas
value for the total number of PCs and LDT1s produmed delivered for sale in California,
including AB 965 vehicles and vehicles certifiedaiccordance with Section E.1.12 of
these test procedures, shall be calculated asvllo

[0.55 x & City Test Group Greenhouse Gas Values) + 0.45Kighway Test Group
Greenhouse Gas Values)rotal Number of PCs and LDT1s Produced, Includiy's
and HEVs

where: City Test Group Greenhouse Gas Value = §@timber of Vehicles in a Test
Group -Z Number of Vehicles in Optional GHG Test Vehiclen@igurations) x
“worst-case” calculated C&equivalent value £ (Number of vehicles in Optional
GHG Test Vehicle Configurations x applicable cadtetl CQ-equivalent value)]
measured using the FTP test cycle; and
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Highway Test Group Greenhouse Gas Value = [(Totahber of Vehicles in a
Test Group = Number of Vehicles in Optional GHG Test Vehiclen@igurations)
X “worst-case” calculated C&equivalent value & (Number of vehicles in
Optional GHG Test Vehicle Configurations x applieatalculated C@equivalent
value)] measured using the Highway Test Procedures.

2.5.2.3.2. Each manufacturer’'s LDT2 and MDPV fleetrage Greenhouse
Gas value for the total number of LDT2s and MDPYsdpiced and delivered for sale in
California, including AB 965 vehicles and vehictestified in accordance with Section
E.1.12 of these test procedures, shall be calaikddollows:

[0.55 x & City Test Group Greenhouse Gas Values) + 0.45Kighway Test Group
Greenhouse Gas Values)[Total Number of LDT2s and MDPVs Produced, Inclygdin
ZEVs and HEVs

where: City Test Group Greenhouse Gas Value = §etimber of Vehicles in a Test
Group -Z Number of Vehicles in Optional GHG Test Vehiclen@igurations) x
“worst-case” calculated C&equivalent value £ (Number of vehicles in Optional
GHG Test Vehicle Configurations x applicable cadtetl CQ-equivalent value)]
measured using the FTP test cycle; and

Highway Test Group Greenhouse Gas Value = [(Totahber of Vehicles in a
Test Group = Number of Vehicles in Optional GHG Test Vehiclen@igurations)
X “worst-case” calculated CG&equivalent value & (Number of vehicles in
Optional GHG Test Vehicle Configurations x applieatalculated C@equivalent
value)] measured using the Highway Test Procedures.

2.5.3 Requirements for Intermediate Volume Manufacturers.

2.5.3.1 Before the 2016 model year, compliance thiéhGreenhouse Gas
requirements in section E.2.5 shall be waivedrtermediate volume manufacturers.

2.5.3.2 For each intermediate volume manufacttimermanufacturer’s baseline
fleet average greenhouse gas value for PCs and $Biid baseline fleet average
greenhouse gas value for LDT2s and MDPVs shalbb®utated in accordance with
Section E.2.5.2.1 of these test procedures ussrizp®2 model year fleet.
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2.5.3.3 Inthe 2016 and subsequent model yeaisfemrmediate volume
manufacturer shall either:

(@) not exceed a fleet average greenhouse gasiensisslue of 233
g/mi for PCs and LDT1s and 361 g/mi for LDT2s anBRA/s, or

(b) not exceed a fleet average greenhouse gas oblLé5 times the
baseline fleet average greenhouse gas value foaR€CEDT1s or 0.82 times the
baseline fleet average greenhouse gas value fo2kR@Mhd MDPVs, as calculated
in Section E.2.5.3.2.

2.5.3.4 If a manufacturer's average Californiasaleeed 60,000 units of new
PCs, LDTs, MDVs and heavy-duty engines based oavbeage number of vehicles sold
for the three previous consecutive model yearsptheufacturer shall no longer be treated
as an intermediate volume manufacturer and shalpbowith the fleet average
requirements applicable to large volume manufacsuae specified in Section E.2.5.1
beginning with the fourth model year after the lafsthe three consecutive model years.

2.5.3.5 If a manufacturer’s average Californiasédd below 60,001 units of
new PCs, LDTs, MDVs and heavy-duty engines baseti®@average number of vehicles
sold for the three previous consecutive model yehesmanufacturer shall be treated as an
intermediate volume manufacturer and shall be stibpethe requirements for
intermediate volume manufacturers beginning withribxt model year.

2.5.4 Requirements for Small Volume Manufacturers and Incependent Low
Volume Manufacturers.

2.5.4.1 Before the 2016 model year, compliance thi¢hGreenhouse Gas
requirements in section E.2.5 shall be waived fioalsvolume manufacturers and
independent low volume manufacturers.

2.5.4.2 At the beginning of the 2013 model yeachesamall volume manufacturer
and independent low volume manufacturer shall iieall 2012 model year vehicle
models, certified by a large volume manufacturat #re comparable to that small volume
manufacturer or independent low volume manufac&I2616 model year vehicle models,
based on horsepower and horsepower to weight ratie. small volume manufacturer and
independent low volume manufacturer shall demotestathe Executive Officer the
appropriateness of each comparable vehicle motited. Upon approval of the
Executive Officer, s/he shall provide to the smvalume manufacturer and to the
independent low volume manufacturer thext&Quivalent value for each 2012 model year
vehicle model that is approved. The small volunamufacturer and independent low
volume manufacturer shall calculate an averagenbi@ese gas emissions value for each
its greenhouse gas vehicle test groups based dd@xrequivalent values provided by the
Executive Officer.
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2.5.4.3 Inthe 2016 and subsequent model yearsal golume manufacturer
and an independent low volume manufacturer shifléei

(@) not exceed the fleet average greenhouse gasiens value
calculated for each GHG vehicle test group for Wwraccomparable vehicle is sold
by a large volume manufacturer, in accordance @ébtion E.2.5.4; or

(b) not exceed a fleet average greenhouse gasienssalue of 233
g/mi for PCs and LDT1s and 361 g/mi for LDT2s anBRA/s; or

(c) upon approval of the Executive Officer, if as@hvolume
manufacturer demonstrates a vehicle model usesgnes transmission, and
emission control system that is identical to a mration certified for sale in
California by a large volume manufacturer, thosalseolume manufacturer
vehicle models are exempt from meeting the requerémin paragraphs
E.2.5.4.3(a) and (b) of this Section.

2.5.4.4 If a manufacturer's average Californiasaleeed 4,500 units of new
PCs, LDTs, MDVs and heavy-duty engines based oavbeage number of vehicles sold
for the three previous consecutive model yearsptheufacturer shall no longer be treated
as a small volume manufacturer and shall complig e fleet average requirements
applicable to larger volume manufacturers as sgelih Section E.2.5.1 beginning with
the fourth model year after the last of the threesecutive model years.

2.5.4.5 If a manufacturer's average Californiasaleeed 10,000 units of new
PCs, LDTs, MDVs and heavy-duty engines based oavbeage number of vehicles sold
for the three previous consecutive model yearsptheufacturer shall no longer be treated
as an independent low volume manufacturer and sbaiply with the fleet average
requirements applicable to larger volume manufactuas specified in Section E.2.5.1
beginning with the fourth model year after the lafsthe three consecutive model years.

2.5.4.6 If a manufacturer’s average Californias&d below 4,501 units of new
PCs, LDTs, MDVs and heavy-duty engines based oavbeage number of vehicles sold
for the three previous consecutive model yearsptaeufacturer shall be treated as an
small volume manufacturer and shall be subjedi¢a¢quirements for small volume
manufacturers beginning with the next model year.
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3. Calculation of Credits/Debits
3.1 Calculation of NMOG Credits/Debits

3.1.1 Calculation of NMOG Credits for Passenger Cars andLight-Duty
Trucks.

3.1.1.1 In 2001 and subsequent model years, a mewér that achieves fleet
average NMOG values lower than the fleet averageOBMequirement for the
corresponding model year shall receive creditsitswof g/mi NMOG determined as:

[(Fleet Average NMOG Requirement) - (Manufacturétet Average NMOG Value)] x
(Total No. of Vehicles Produced and Delivered fateSn California, Including ZEVs and
HEVS).

A manufacturer with 2001 and subsequent modelf{eair average NMOG values greater
than the fleet average requirement for the cormedipg model year shall receive debits in
units of g/mi NMOG equal to the amount of negativedits determined by the
aforementioned equation. For the 2001 through 2008el year, the total g/mi NMOG
credits or debits earned for PCs and LDTs 0-3750UWW and for LDTs 3751-5750 Ibs.
and LDTs 3751 Ibs. LVW - 8500 Ibs. GVW shall be sned together. For the 2007 and
subsequent model years, the total g/mi NMOG crextitdebits earned for PCs and LDTs
0-3750 Ibs. LVW and for LDTs 3751 Ibs. LVW - 8508s| GVW shall be summed
together. The resulting amount shall constitueegimi NMOG credits or debits accrued
by the manufacturer for the model year.

3.1.2 Calculation of Vehicle Equivalent NMOG Credits for Medium-Duty
Vehicles. In 2001 and subsequent model years, a manufathateproduces and delivers
for sale in California MDVs in excess of the equerd requirements for LEVs, ULEVsS
and/or SULEVs certified to the exhaust emissiondaads set forth in section E.1 of these
test procedures or to the exhaust emission stasndatdorth in section 1956.8(h), title 13,
CCR shall receive “Vehicle-Equivalent Credits” (MECs”) calculated in accordance
with the following equation, where the term “proddt means produced and delivered for
sale in California:

{[(No. of LEVs Produced excluding HEVS) +

(No. of LEV HEVs x HEV VEC factor for LEVS)] +

(1.20 x No. of LEVs certified to the 150,000 mitarsdards)} -
(Equivalent No. of LEVs Required to be Produced)} +

{[(1.4) x (No. of ULEVs Produced excluding HEVS) +
(No. of ULEV HEVs x HEV VEC factor for ULEVS)] +
(1.50 x No. of ULEVs certified to the 150,000 msmndards)} -
[(1.4) x (Equivalent No. of ULEVs Required to beoBuced)]} +
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{[(1.7) x (No. of SULEVs Produced excluding HEVS) +

(No. of SULEV HEVs x HEV VEC factor for SULEVS)] +

(1.75 x No. of SULEVs certified to the 150,000 nstandards)} -
[(1.7) x [(Equivalent No. of SULEVs Required to Beoduced)]} +
[(2.0) x (No. of ZEVs Certified and Produced as M)V

MDVs certified prior to the 2004 model year to tteV | LEV or ULEV standards
for PCs and LDTs 0-3750 Ibs. LVW set forth in sectE.1 of these test procedures shall
receive VECs calculated in accordance with theowalhg equation, where the term
“produced” means produced and delivered for safealifornia:

[(2.6) x (No. of MDVs meeting the LEV | LEV standats for PCs and LDTs 0-3750 Ibs. LVW excluding HEVs)
(No. of HEVs meeting the LEV | LEV standards for$&hd LDTs 0-3750 Ibs. LVW x HEV VEC factor for
MDVs meeting the LEV | LEV standards for PCs andTid®D-3750 Ibs. LVW)]+

[(1.65 x No. of MDVs certified to the 150,000 mll&V | LEV standards for PCs and LDTs 0-3750 Ibst )]

[(2.8) x (No. of MDVs meeting the LEV | ULEV stands for PCs and LDTs 0-3750 Ibs. LVW excluding HEVs
+ (No. of HEVs meeting the LEV | ULEV standards f&€s and LDTs 0-3750 Ibs. LVW x HEV VEC factor for
MDVs meeting the LEV | ULEV standards for PCs argTls 0-3750 Ibs. LVW)]+

[(1.85 x No. of MDVs certified to the 150,000 mll&V | ULEV standards for PCs and LDTs 0-3750 |hs.)]

3.1.2.1 The MDV HEV VEC allowance is calculateda®ws:

1 + [(LEV standard - ULEV standard) x (Zero-emissMT Allowance) + LEV standard] for LEVS;
1 + [(ULEV standard - SULEV standard) x (Zero-erossVMT Allowance) + ULEV standard] for ULEVS;
1 + [(SULEV standard - ZEV standard) x (Zero-enossVMT Allowance) + SULEV standard] for SULEVS;

where “Zero-emission VMT Allowance” for an HEV igt@rmined in accordance with
Section C.3 of the “Californiexhaust Emission Standards and Test Procedur@9@ér
through 2008 Model Zero-Emission Vehicles, and 200&augh 2008 Model Hybrid
Electric Vehicles, in the Passenger Car, Light-Dityck and Medium-Duty Vehicle
Classes” and the “Californiaxhaust Emission Standards and Test Procedur@ &
and Subsequent Model Zero-Emission Vehicles anditliyectric Vehicles, in the
Passenger Car, Light-Duty Truck and Medium-Duty i¢lehClasses.”

The HEV VEC allowance for MDVs prior to model ye&#i04 meeting the LEV |
LEV and ULEV standards for PCs and LDTs 0-3750 IDAV is calculated as follows:

1+ [(MDV SULEV standard - PC LEV | LEV standard)Zero-emission VMT Allowance) + PC

LEV | LEV standard] for MDVs meeting the LEV | LEStandards for PCs and LDTs 0-3750 Ibs.
LVW;
1+ [(MDV SULEYV standard - PC ULEV standard) x (degmission VMT Allowance) + PC LEV

| ULEV standard] for MDVs meeting the ULEV | LEVastdards for PCs and LDTs 0-3750 Ibs.
LVW.

3.1.2.2 A manufacturer that fails to produce aelivdr for sale in California the
equivalent quantity of MDVs certified to LEV, ULE&d/or SULEV exhaust emission

E-35

As Amended: March 29, 2010



standards, shall receive “Vehicle-Equivalent Dél{ts “VEDs”) equal to the amount of
negative VECs determined by the aforementionedtexjua

3.1.2.3 Only ZEVs certified as MDVs and not usednteet the ZEV requirement
shall be included in the calculation of VECs.

3.1.2.4 For a manufacturer that elects to ceeifgines to the optional medium-
duty engine standards in title 13, CCR 81956.8(¢h} all such 2005 and subsequent
model year engines used in MDVs, including thoselpced by a small volume
manufacturer, shall be subject to the emissionsagigg provisions applicable to heavy-
duty diesel or Otto-cycle engines as set fortthen“California Exhaust Emission
Standards and Test Procedures for 2004 and Subdddodel Heavy-Duty Otto-Cycle
Engines,” or the “California Exhaust Emission Stam$ and Test Procedures for 2004
and Subsequent Model Heavy-Duty Diesel Enginegrpuarated by reference in title 13,
CCR, 81956.8(b) or (d), as applicable.

3.1.3 Procedure for Offsetting NMOG Debits.

3.1.3.1 A manufacturer shall equalize emissiontdddy earning g/mi NMOG
emission credits or VECs in an amount equal tayfhe NMOG debits or VEDSs, or by
submitting a commensurate amount of g/mi NMOG d¢seali VECs to the Executive
Officer that were earned previously or acquiredarfranother manufacturer. For 2001
through 2003 and for 2007 and subsequent modes yeemufacturers shall equalize
emission debits by the end of the following modsdry For 2004 through 2006 model
years, a manufacturer shall equalize NMOG debit®fds and LDTs and LEV Il MDVs
within three model years and prior to the end ef2007 model year. If emission debits
are not equalized within the specified time peribé, manufacturer shall be subject to the
Health and Safety Code 843211 civil penalty apple&o a manufacturer which sells a
new motor vehicle that does not meet the applicabssion standards adopted by the
state board. The cause of action shall be deemadctue when the emission debits are
not equalized by the end of the specified timequkriFor the purposes of Health and
Safety Code 843211, the number of passenger cdrsglt-duty trucks not meeting the
state board's emission standards shall be detedrbindividing the total amount of g/mi
NMOG emission debits for the model year by the giOG fleet average requirement
for PCs and LDTs 0-3750 Ibs. LVW and LDTs 3751 IbgW - 8500 Ibs. GVW
applicable for the model year in which the debigsefirst incurred and the number of
medium-duty vehicles not meeting the state boamission standards shall be equal to
the amount of VEDs incurred.

3.1.3.2 The emission credits earned in any givedehyear shall retain full value
through the subsequent model year. The valueytdits not used to equalize the
previous model-year's debit shall be discounte80% at the beginning of second model
year after being earned, shall be discounted to @5 original value if not used by the
beginning of the third model year after being edrraad will have no value if not used by
the beginning of the fourth model year after besagned.
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3.2 Calculation of Greenhouse Gas Credits/Debits.

3.2.1 Calculation of Greenhouse Gas Credits for Passengé@ars, Light-Duty
Trucks, and Medium-Duty Passenger Vehicles.

3.2.1.1 In the 2000 through 2008 model years, aufiaaturer that achieves fleet
average Greenhouse Gas values lower than theafleeage Greenhouse Gas requirement
applicable to the 2012 model year shall receivditsdor each model year in units of g/mi
Greenhouse Gas determined as:

[(Fleet Average Greenhouse Gas Requirement fa2@i& model year)
- (Manufacturer’s Fleet Average Greenhouse Gaséjal
X (Total No. of Vehicles Produced and Delivered3aite
in California, Including ZEVs and HEVS).

3.2.1.2 In 2009 and subsequent model years, a @etuér that achieves fleet
average Greenhouse Gas values lower than theafleeage Greenhouse Gas requirement
for the corresponding model year shall receiveitsed units of g/mi Greenhouse Gas
determined as:

[(Fleet Average Greenhouse Gas Requirement) - (Faaturer's Fleet Average
Greenhouse Gas Value)] x (Total No. of Vehiclesdeoed and Delivered for Sale
in California, Including ZEVs and HEVS).

3.2.2 A manufacturer with 2009 and subsequent myetal fleet average
Greenhouse Gas values greater than the fleet a/sxggirement for the corresponding
model year shall receive debits in units of g/me&rthouse Gas equal to the amount of
negative credits determined by the aforementiomgéton. For the 2009 and subsequent
model years, the total g/mi Greenhouse Gas credidgbits earned for PCs and LDT1s
and for LDT2s and MDPVs shall be summed togetfAére resulting amount shall
constitute the g/mi Greenhouse Gas credits or slebitrued by the manufacturer for the
model year.

3.2.3 Procedure for Offsetting Greenhouse Gas Debits.

3.2.3.1. A manufacturer shall equalize Greenh@se emission debits by earning
g/mi Greenhouse Gas emission credits in an amajual ¢o the g/mi Greenhouse Gas
debits, or by submitting a commensurate amountraf Greenhouse Gas credits to the
Executive Officer that were earned previously ajuaeed from another manufacturer. A
manufacturer shall equalize Greenhouse Gas debiids, LDTs, and MDPVs within
five model years after they are earned. If emrssligbits are not equalized within the
specified time period, the manufacturer shall Hgext to the Health and Safety Code
section 43211 civil penalty applicable to a mantufeer which sells a new motor vehicle
that does not meet the applicable emission stasdatdpted by the state board. The cause
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state board. The cause of action shall be deemadctue when the emission debits are
not equalized by the end of the specified timequeriA manufacturer demonstrating
compliance under Option 2 in section E.2.5.1.1,tmakulate the emission debits that are
subject to a civil penalty under Health and Safetyle section 43211 separately for
California, the District of Columbia, and for eadlividual state that is included in the
fleet average greenhouse gas requirements in dudbs€&c2.5.1.1. The manufacturer must
calculate these emission debits separately fofdaia, the District of Columbia, and

each individual state using the formula in subsestiE.3.2.1.2 and E.3.2.2, except that the
“Total No. of Vehicles Produced and Delivered fateSin California, Including ZEVs and
HEVs” shall be calculated separately for the Destof Columbia and each individual
state.

For the purposes of Health and Safety Code sed88d1, the number of passenger cars
and LDT1s not meeting the state board’s emissiandstrds shall be determined by
dividing the total amount of g/mi Greenhouse Gasssion debits for the model year
calculated for California by the g/mi Greenhouse Geet average requirement for PCs
and LDTs 0-3750 Ibs. LVW applicable for the modeayin which the debits were first
incurred, and the number of LDT2s and MDPVs nottmgehe state board’s emission
standards shall be determined by dividing the tatabunt of g/mi Greenhouse Gas
emission debits for the model year calculated falif@rnia by the g/mi Greenhouse Gas
fleet average requirement for LDTs 3751 Ibs. LV\@500 Ibs. GVW and MDPVs
applicable for the model year in which the debiesenfirst occurred.

3.2.3.2 Greenhouse Gas emission credits earnéeé 2000 through 2008 model
years shall be treated as if they were earnedei2@i1l model year and shall retain full
value through the 2012 model year. Greenhousee@éassion credits earned in the 2009
and subsequent model years shall retain full vidcmugh the fifth model year after they
are earned. The value of any credits earned i2@B6 through 2008 model years that not
used to equalize debits accrued in the 2009 thr@0G2 model years shall be discounted
by 50% at the beginning of the 2013 model year] Sleadiscounted to 25% of its original
value if not used by the beginning of the 2014 nhgdar, and will have no value if not
used by the beginning of the 2015 model year. &mrdits earned in the 2009 and
subsequent model years that are not used by thefehd fifth model year after they are
accrued shall be discounted by 50% at the beginoifitige sixth model year after being
earned, shall be discounted to 25% of its origuadlie if not used by the beginning of the
seventh model year after being earned, and wilé mavvalue if not used by the beginning
of the eighth model year after being earned.

4, Intermediate In-Use Compliance Standards.
4.1 LEV I Intermediate In-Use Compliance Standards.
4.1.1 LEV I ULEV Standards. For 2001 and 2002 model year PCs and LDTs

certified to the ULEV standards in Section E.1.int|luding fuel-flexible, and dual-fuel
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vehicles when operating on an available fuel othan gasoline, the following
intermediate in-use standards shall apply:

Vehicle Type Durability Intermediate In-Use
Vehicle Basis Compliance Standards
(miles) (g/mi)
NMOG CO NOXx
PCs, 0-3750 Ibs. |50,000 0.055 2.1 0.3
LVW LDTs
100,000 0.075 3.4 0.4
3751-5750 Ib. LVW|50,000 0.070 2.8 0.5
LDTs
100,000 0.100 4.4 0.7

4.1.2 LEV I Standards for MDVs. The following intermediate in-use
compliance standards for 50,000 miles and 120,00 for MDVs from 3751-14,000
Ibs. ALVW certified to the LEV | standards in SextiE.1.1.1, including fuel-flexible, bi-
fuel and dual-fuel vehicles when operating on aalalle fuel other than gasoline, shall
apply for the specified model years only. In-usmpliance with standards beyond 50,000
miles shall be waived through the 2001 model yeaSULEVS.

Intermediate In-Use Compliance Standards

(in grams per mile)
Emission | Model Yeq Durability 3751-5750 Ibs. 5751 - 8500 Ibs. 8501-10,000 |bs. ,0aD-14,000 Ibs.
Category Vehicle

)

Basis (mi) | NMOG| NOx | NMOG| NOx | NMOG| NOx NMOG | NOx
ULEV -2002 50,000 0.129 - 0.15p 0.184 - 0.240
-2002 120,000 0.16( - 0.19p -- 0.230 -+ 0.300 - |-
SULEV | through 50,000 0.072 0.3 0.084 0.45 0.100 0b 0.180 D.7
2882 120,000 0.10( 0.4 0.117 0.6 0.138 0.65 0.180 .0 |1

* Dashes mean that the standards in Section Ephly.a

4.1.3 Intermediate In-Use Compliance Standards for Fuel-Fexible, Bi-Fuel and
Dual-Fuel Medium-Duty LEV | SULEVs Operating on Gasoline. For fuel-flexible, bi-fuel
and dual-fuel 2001 model year MDV SULEVs operatimggasoline, the following intermediate
in-use compliance standards for NMOG emission®#&@® miles, apply:
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Fuel-Flexible, Bi-Fuel and Dual-Fuel MDVs
Intermediate In-Use Compliance Standards

Test Weight (Ibs.) Vehicle Emission Category 50,0foni)
3751-5750 SULEV 0.128
5751-8500 SULEV 0.156
8501-10,000 SULEV 0.184
10,001-14,000 SULEV 0.240

Compliance with the standards beyond 50,000 mile$i be waived for the 2001 model
year for SULEVS.

4.2 Intermediate LEV Il In-Use Compliance Standards

For test groups certified prior to the 2007 modsdry the following intermediate in-use
compliance standards shall apply for the first mmdel years the test group is certified to the new
standard. For SULEVs certified prior to the 200dd®l year, the following intermediate in-use
compliance SULEV standards shall apply through2b@6 model year.

Emission Durability LEV Il PCs and LEV Il MDVs
Category Vehicle Basis LDTs 8501 - 10,000 Ibs.
GVW
NMOG | NOx NOx
LEV/ULEV 50,000 n/a 0.07 n/a
120,000 n/a 0.10 0.3
150,000 n/a 0.10 0.3
LEV, Option 1 | 50,000 n/a 0.10 n/a
120,000 n/a 0.14 n/a
150,000 n/a 0.14 n/a
SULEV 120,000 0.020 0.03 0.15
150,000 0.020 0.03 0.15
5. Reactivity Adjustment Factors.

A reactivity adjustment factor is the ratio of t@ecific reactivity of a low-emission
vehicle designed to operate on a fuel other thaweational gasoline (including a fuel-flexible,
bi-fuel or dual-fuel vehicle when operating on dngl other than conventional gasoline)
compared to the NMOG baseline specific reactivityehicles in the same vehicle emission
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category operating on conventional gasoline. Troegxure for determining compliance with the
standard is set forth in Section H.1.1 of thesegescedures.

5.1  The following specific reactivity values anchgéc reactivity adjustment factors
have been established pursuant to the criteridlesdtad in Part I.D. of these test procedures. A
manufacturer requesting to certify to existing deds utilizing an adjustment factor unique to its
vehicle/fuel system must follow the data requiretaatescribed in Part Il, Section D of these test
procedures.

5.1.1 The following reactivity adjustment factoppdy:

Passenger Cars and LighButy| Medium-Duty Vehicles

Trucks
TLEV LEV ULEV LEV ULEV
Fuel* Baseline Specific Reactivitgrams ozone / gram NMOG)
Conventional Gasoling 3.47 3.13 3.13 3.13 3.138
Reactivity Adjustment Factors
RFG 0.98 0.94 0.94 0.94 0.94
(through the 2003 modgl
year)
M85 0.41 0.41 0.41 0.41 0.41
Natural Gas 1.0 0.43 0.43 0.43 0.43
LPG 1.0 0.50 0.50 0.50 0.50
Methane Reactivity Adjustment Factors
Natural Gas 0.0043 0.0047 0.0047 0.0047 0.0047

* The fuel specifications are set forth in Parskction A.100.3 (reformulated gasoline,
M85, CNG and LPG) and Part I.D. (conventional gaso$pecification) of these test
procedures.

6. Severability. Each provision of these standards and test proesdsiseverable,
and in the event that any provision of these statsdand test procedures is held to be invalid, the
remainder of the standards and test proceduresnemmafull force and effect.
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F. Requirements and Procedures for Durability Demoatration

1. 886.1820 Durability group determination.
1.1 886.1820-01. [No change.]

2. 886.1821 Evaporative/refueling emission familyedermination.

[Delete. (The provisions of this section are setifin the “California Evaporative
Emission Standards and Test Procedures for 2008 absequent Model Passenger Cars, Light-
Duty Trucks, Medium-Duty Vehicles, Heavy-Duty Veles and Motorcycles,” and “California
Refueling Emission Standards and Test ProcedureéZdfiil and Subsequent Model Motor
Vehicles.”)]

3. 886.1822 Durability data vehicle selection]No change.]
4, 886.1823 Durability demonstration procedures foexhaust emissions.

4.1  886.1823-01. February 26, 2007. Amend asvalioAdd the following sentences
to the first paragraph: Beginning with 2010 mogedr vehicles or engines, at the time of
certification manufacturers shall state, basedandgngineering judgment and available
information, that the emission control devices logirt vehicles or engines are durable and are
designed and will be manufactured to operate phpped in compliance with all applicable
requirements for the full useful life (or allowabteintenance interval) of the vehicles or engines.
Also, vehicles and engines tested for certificagball be, in all material respects, substantially
the same as production vehicles and engines.isldétermined pursuant to title 13 CCR,
Division 3, Chapter 2, Article 5, sections 2166othgh 2174 that any emission control component
or device experiences a systemic failure because fedlures for that component or device meet
or exceed four percent or 50 vehicles (whicheverester) in a California-certified engine family
or test group, it constitutes a violation of theefgoing test procedures and the Executive Officer
of the Air Resources Board may require that thaecke$ or engines be recalled or subjected to
corrective action as set forth in title 13 CCR, iBion 3, Chapter 2, Article 5, sections 2166
through 2174. Certification applications may netdenied based on the foregoing information
provided that the manufacturer commits to correetviolation.

4.2 886.1823-08. As proposed at 74 Fed. Reg. 49467 (September 28, 2009)
and adopted by EPA on April 1, 2010, 75 Fed. Riegeft page] (April [insert date], 2010). [No
change, except that the amendments to 886.1828t0arth in F.4.1 shall apply, and
subparagraph (m) applies only to vehicles certifytimthe National greenhouse gas program.]

4.3 SFTP. These procedures are not applicable to vehoedsied to the SFTP
standards set forth in Section E.1.2.2.

4.4  HEVs. A manufacturer shall consider expected custamage as well as
emissions deterioration when developing its durtgtilemonstration for HEVS.

5. 886.1824 Durability demonstration procedures foevaporative emissions.
[Delete. (The provisions of this section are setifin the “California Evaporative
Emission Standards and Test Procedures for 2008 absequent Model Passenger Cars, Light-
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Duty Trucks, Medium-Duty Vehicles, Heavy-Duty Veleis and Motorcycles.”)]

6. 886.1825 Durability demonstration procedures forefueling emissions.

[Delete. (The provisions of this section are setifin the “California Refueling Emission
Standards and Test Procedures for 2001 and Sulvgedodel Motor Vehicles.”)]

7. 886.1826 Assigned Deterioration Factors for Smalolume Manufacturers
and Small Volume Test Groups.

7.1 886.1826-01. January 17, 2006. [No change.]
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G. Procedures for Demonstration of Compliance witlEmission Standards

1. 886.1827 Test Group Determination.

1.1 886.1827-01. As proposed at 74 Fed. Reg. 495768 (September 28, 2009)
and adopted by EPA on April 1, 2010, 75 Fed. Riegeft page] (April [insert date], 2010). [No
change, except that subparagraphs (a)(5) andglf) @hly apply to vehicles certifying to the
National greenhouse gas program.]

2. 886.1828 Emission data vehicle selection
2.1 886.1828-01. [No change.]
2.2 886.1828-10. February 26, 2007. [No change.]

2.3  50°F Requirements.

2.3.1 Vehicle Selection. A manufacturer shall sede least three emission data
and/or engineering development vehicles each year PC or LDT test groups and at
least three emission data and/or engineering dernedat vehicles from MDV test groups.

2.3.2 The same test group shall not be selentdtkisucceeding two years unless
the manufacturer produces fewer than three tesipgrolf the manufacturer produces
more than three TLEV, LEV, ULEV or SULEYV test grauper model year, the Executive
Officer may request 58 testing of specific test groups. If the manufeet provides a list
of the TLEV, LEV, ULEV and SULEYV test groups thawill certify for a model year and
provides a description of the technologies usedamt test group (including the
information in Section G.2.3.1), the Executive Odfi shall select the test groups subject to
50°F testing within a 30 day period after receivingtsa list and description. The
Executive Officer may revise the test groups sekkeffter the 30 day period if the
information provided by the manufacturer does mougately reflect the test groups
actually certified by the manufacturer.

2.4  Greenhouse Gas Vehicle Test Group.
2.4.1 Within each test group, a manufacturer girallip vehicles into
Greenhouse Gas Vehicle Test Groups based on tbeviia) criteria being identical.
(@) Vehicle make and model;
(b)  Transmission class and driveline (e.g., 2-wheelejrd-wheel-
drive);
(c) Aspiration method (e.g., naturally aspirated, tetiarged);
(d) Camshatft configuration;
(e) Valvetrain configuration; and
) Inertia weight class.
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2.4.2 Greenhouse Gas Emission Test Vehicle Setectidithin each test group,
the vehicle configuration shall be selected froemgheenhouse gas vehicle test group that
is expected to be “worst-case” for greenhouse gasseons, as calculated in Section
E.2.5.2.1, subject to approval by the Executivadeff A manufacturer may select
additional vehicle configurations from greenhouas gehicle test groups with lower
greenhouse gas emissions values than the “worst-casfiguration.

3. §86.1829 Durability data and emission data tesii) requirements; waivers.

3.1 886.1829-01. As proposed at 74 Fed. Reg. 495768 (September 28, 2009)
and adopted by EPA on April 1, 2010, 75 Fed. Riegeft page] (April [insert date], 2010).
Amend as follows:

3.1.1 Delete (b)(1)(ii) and replace with: For Otto-cyeikehicles or hybrid
vehicles that use Otto-cycle engines, evidencd beaupplied showing that the air/fuel
metering system or secondary air injection systenapable of providing sufficient
oxygen to theoretically allow enough oxidation ttae the CO emission standards at
barometric pressures equivalent to those expetiaititades ranging from sea level to an
elevation of 6000 feet. For fuel injected vehiabedybrid electric vehicles that use fuel-
injected engines, compliance may be demonstrated aghowing by the manufacturer
that the fuel injection system distributes fueldzthen mass air flow, rather than volume
flow, and is therefore self-compensating. All sutbeal test proposals will be evaluated on
their acceptability by the Executive Officer. As aternative to the demonstration
described above, a manufacturer may demonstratpli@omoe by testing California vehicle
configurations as part of its federal high altitw#etification requirements. Engine
families that meet all the applicable Californiavlaltitude emission standards when tested
at the EPA test elevation are deemed to be in dangd. The SFTP standards do not
apply to testing at high altitude.

3.1.2 (b)(1)(iii)(E) [No change, except that referenceJter 2 or interim non-
Tier 2 vehicles shall mean California LEVs, ULEMSSULEVS.]

3.1.3 Amend (b)(1)(iii)(G) as follows: For the ZDinodel year only, in lieu of
testing a vehicle for N20O emissions, a manufactonay provide a statement in its
application for certification that such vehiclesrgay with the applicable standards. Such
a statement must be based on previous emissian testelopment tests, or other
appropriate information and good engineering judggnd his subparagraph (b)(2)(iii)(G)
only applies to vehicles certifying to the Natiogaéenhouse gas program.

3.1.4 Amend (b)(4)(i) as follows: All 2001 and selguent model-year
emission-data vehicles shall be required to bepipi tested at 4,000 miles or at the
mileage at which the vehicle is stabilized as daeteed in §86.1827-01 and demonstrate
compliance with the California Inspection and Maimdnce (“I/M”) emission standards as
specified in the “Mandatory Exhaust Emissions Iasipa Standards and Test
Procedures,” title 16, California Code of RegulaipSection 3340.42. A manufacturer
shall have the option of using the I/M test proaedun place at the time of certification
or, if the I/M test procedures have been amendéamiwo years of the time of
certification, a manufacturer may use the precegnogedures. Test vehicles shall
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undergo preconditioning procedures prior to thiepiue test, which consist of idle
conditions for a minimum period of ten minutes aftee thermostat is open.
Preconditioning and test procedures shall be cdaduat an ambient temperature fron? 68
to 86’ F. The manufacturer shall, in accordance withdgemgineering practices, attest
that such test vehicles will meet the requirementhis section when preconditioned and
tested at ambient temperatures frorfi 8568 F.

3.1.5 Amend (b)(4)(ii) as follows: In lieu of tesy vehicles according to the
provisions of 886.1829(b)(4)(i), a manufacturer rpayvide a statement in its application
for certification that, based on the manufacturemgineering evaluation of such I/M
testing as the manufacturer deems appropriatigladtduty vehicles and light-duty trucks
comply with the I/M emission standards.

3.1.6 Delete (b)(5). Idle CO Testing.

3.2  50F Requirements.

A manufacturer shall demonstrate compliance wieh38F requirement each year by
testing at least three PC or LDT and three MDV siois data and/or engineering development
vehicles (with at least 4000 miles) as determinadien the provisions of Section G.2.3 of these
test procedures. Only TLEVS, LEVs, ULEVs and SUIsEAfe to be considered for testing at
50°F. It is not necessary to apply deteriorationdes{DFs) to the 5% test results to comply
with this requirement.

3.3 Highway Fuel Economy Test.

The exhaust emissions shall be measured from ladlest emission data vehicles tested in
accordance with the federal Highway Fuel Economst HWFET; 40 CFR Part 600, Subpart B).
The oxides of nitrogen emissions measured durioh sests shall be multiplied by the oxides of
nitrogen deterioration factor computed in accore@anth 40 CFR 886.1823, and then rounded
and compared with the standard as set forth in@eEt1.1 preceding. All data obtained
pursuant to this paragraph shall be reported inrdemce with procedures applicable to other
exhaust emissions data required pursuant to thesegures. In the event that one or more of the
manufacturer's emission data vehicles fail the HWBE&ndard listed in Section E of these test
procedures, the manufacturer may submit to the lkexOfficer engineering data or other
evidence showing that the system is capable of gongpwith the standard. If the Executive
Officer finds, on the basis of an engineering eadin, that the system can comply with the
HWFET standard, he or she may accept the informatigplied by the manufacturer in lieu of
vehicle test data.

3.4  Greenhouse Gas Testing Requirements.

A manufacturer shall demonstrate compliance wighgleenhouse gas requirements each
year by testing one vehicle per each test grouprépeesents the vehicle configuration that is
expected to be “worst-case” for greenhouse gassamnis, as calculated in Section E.2.5.2.1,
subject to approval by the Executive Officer. Amaacturer may test additional vehicles within
the test group that represent vehicle configuratigh lower greenhouse gas emissions values
than the “worst-case” configuration. All vehiclgsall be tested using both the FTP and Highway
Test Procedures as modified in Part Il of theseprexcedures. A manufacturer may use emissions
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use emissions data from tests it conducts as paredCorporate Average Fuel Economy Program
(CAFE), in accordance with 40 CFR Part 600 — Fuait®my of Motor Vehicles, to demonstrate
compliance with the greenhouse gas requirementsg, thhose data have been judged acceptable by
the U.S. Environmental Protection Agency. A mantifeer that elects to use CAFE Program
emissions data to demonstrate compliance with tbendpouse gas requirements must use all of
the data that is used by the U.S. Environmentateletion Agency to determine a manufacturer’s
corporate average fuel economy for the applicalddehyear, and may forego testing of the
“worst-case” configuration.

4, 886.1830-01 Acceptance of Vehicles for Testinganuary 17, 2006. [No
change.]

5. 886.1831-01 Mileage accumulation requirementsrftest vehicles January 17,
2006. [No change.]

6. 886.1832-01 Optional equipment and air conditiang. [No change.]
7. 886.1833-01 Adjustable parametersgNo change.]
8. 886.1834 Allowable maintenance.

8.1  886.1834-01. July 13, 2005. [No change exitegt the first allowable
maintenance interval under subparagraphs (b)(a){&)(b)(4)(ii) shall be at the full useful life of
the vehicle.]

8.2 HEVs.

€)) The manufacturer shall equip the vehicle withantenance indicator
consisting of a light that shall activate autonmadticby illuminating the first time the minimum
performance level is observed for all battery spstemponents. Possible battery system
components requiring monitoring are: (i) batterytevdevel; (ii) temperature control; (iii) pressure
control; and (iv) other parameters critical foretetining battery condition.

(b) The manufacturer shall equip “off-vehicle cheaggpable HEVS” with a
useful life indicator for the battery system cotiegg of a light that shall illuminate the first ten
the battery system is unable to achieve an alk@temperating range (starting from a full state-of
charge) which is at least 75% of the range detexchfor the vehicle in the Urban Driving
Schedule portion of the All-Electric Range Tese(f##e “California Exhaust Emission Standards
and Test Procedures for 2005 through 2008 Moded-Eenission Vehicles, and 2001 through
2008 Model Hybrid Electric Vehicles, in the Passam@ar, Light-Duty Truck and Medium-Duty
Vehicle Classes” and the “California Exhaust Enoissstandards and Test Procedures for 2009
and Subsequent Model Zero-Emission Vehicles anditiyectric Vehicles, in the Passenger
Car, Light-Duty Truck and Medium-Duty Vehicle Class).

9. 886.1835-01 Confirmatory certification testing.April 13, 2001[No change.]

10. 886.1836-01 Manufacturer-supplied production J@cles for testing.[Delete.]

G-4
As Amended: March 29, 2010



11. 886.1837 Rounding of emission measurements.

11.1 886.1837-01. February 10, 2000. [No change.]

11.2 Fleet average NMOG value calculations shatbob@ded, in accordance with
ASTM E29-67, to four significant figures before geaning with fleet average NMOG
requirements.

12. 886.1838 Small volume manufacturers certificain procedures. January 17,
2006.

12.1 886.1838-01. December 6, 2002. [No changsp that the reference to 15,000
units shall mean 4,500 units in California andrigference to 14,999 units shall mean 4,499 units
in California.]

13. 886.1839-01 Carryover of certification dataJanuary 17, 2006. [No change.]
13.1 Greenhouse Gas Requirements.

The provisions of Section E.13 shall apply to ghemrse gas certification data only

if the following conditions are met.

(@) To carry over greenhouse gas certification ttata greenhouse gas vehicle
group, a manufacturer must demonstrate to the ExecOfficer, using good engineering
judgment, that design changes to the vehicle fluarptevious model year do not increase
greenhouse gas emissions or

(b) To carry over greenhouse gas certification fata “worst-case” vehicle
configuration, a manufacturer must demonstratbedixecutive Officer, using good
engineering judgment, that the previous model-{sarst-case” vehicle configuration
still represents the “worst-case” vehicle confidgima for the current model-year.

14. 886.1840 Special test procedures.
14.1 886.1840-01. August 30, 2006. [No change.]
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H. Certification, Information and Reporting Require ments.

1. 886.1841 Compliance with emission standards ftine purpose of certification
1.1  886.1841-01. January 17, 2006.

1.1.1 Subparagraph (a) through (d) [No Change.]

1.1.2 Delete subparagraph (e) and replace vRimactivity Adjustment Factors.
The NMOG emission results from all TLEVs, LEVs, W&and SULEVs certifying on a
fuel other than conventional gasoline, shall be eically adjusted to establish an NMOG
exhaust mass emission value equivalent. A manufacshall multiply the NMOG
exhaust emission result for each emission-datacleshy the appropriate reactivity
adjustment factor listed in Section E.5. of thes# procedures or established by a
manufacturer pursuant to Part Il, Section D of ¢htest procedures. This product shall be
multiplied by, or added to in the case of addild/es, the applicable deterioration factor to
determine compliance with the standard. Reactadgliystment factors may not be applied
to determine compliance with applicable exhaustssion standards for gasoline vehicles
certified pursuant to Section D.1.(p) of these pestedures.

1.1.3 For vehicles operating on natural gas, tbeywt of the methane mass
emission value and the methane reactivity adjustriaetor shall be add to the result of
subparagraph 1.1.2. This result shall be comparéte NMOG exhaust emission
standards to determine compliance with the stasdard
1.2 For 2012 through 2016 model year vehiclesfgerg to the National greenhouse

gas program, 886.1841-01, as proposed at 74 Fed.4Ré454, 49758 (September 28, 2009) and
adopted by EPA on April 1, 2010, 75 Fed. Reg. [inpage] (April [insert date], 2010), shall
apply. Changes specified under section H.1.1 stedl apply for this section H.1.2.

1.3  Scope of Certification Certification, if granted, is effective only ftre
vehicle/test group described in the original maatufieer's certification application. Modifications
by a secondary manufacturer to vehicles/engindsishaeemed not to increase emissions above
the standards under which those vehicles/engines eegtified and to be within the original
certification if such modifications do not: (1)mease vehicle weight more than 10 percent above
the curb weight, increase frontal area more thapet@ent, or result in a combination increase of
weight plus frontal area of more than 14 percen{2pinclude changes in axle ratio, tire size, or
tire type resulting in changes in the drive tratia of more than 5 percent; or (3) include any
modification to the emission control system. Ngiolly certified vehicle/engine which is
modified by a secondary manufacturer in a manngerd®ed in items (1) through (3) of the
preceding sentence may be sold to an ultimate paechoffered or delivered for sale to an
ultimate purchaser, or registered in Californiaesslthe modified vehicle/engine is certified by
the state board in accordance with applicablepiestedures to meet emission standards for the
model year for which the vehicle/engine was oritiyneertified. For the purposes of this
subsection, “secondary manufacturer” means anypeather than the original manufacturer,
who modifies a new motor vehicle prior to salette tltimate purchaser.

1.4  SFTP. For vehicles certified to the SFTP standards iniGed&.1.2.2, full and
intermediate useful life shall mean 4,000 miles.
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1.5 Certification of a Federal Vehicle in California. Whenever a manufacturer
federally-certifies a 2004 or subsequent model-peasenger car, light-duty truck or medium-
duty vehicle model to the standards for a particefaissions bin that are more stringent than the
standards for an applicable California vehicle siss category, the equivalent California model
may only be certified to (i) the California standsfor a vehicle emissions category that are at
least as stringent as the standards for the camespg federal emissions bin, or (ii) the exhaust
emission standards to which the federal modelrisfieel. However, where the federal exhaust
emission standards for the particular emissionshththe California standards for a vehicle
emissions category are equally stringent, the Qalid model may only be certified to either the
California standards for that vehicle emissionggaty or more stringent California standards.
The federal emission bins are those contained $&04-1 and S04-2 of 40 CFR section 86.1811-
04(c) as adopted February 10, 2000. A Califoreflaicie model is to be treated as equivalent to a
federal vehicle model if all of the following chataristics are identical:

(@) Vehicle make and model;

(b) Cylinder block configuration (e.g., L-6, V-8);

(© Displacement;

(d) Combustion cycle;

(e) Transmission class;

) Aspiration method (e.g., naturally aspiratedpbcharged); and

(9) Fuel (e.g., gasoline, natural gas, methanol).
The comparative stringency of the standards foféteral exhaust emissions bin and for the
California vehicle emissions category shall be Hamea comparison of the sum of the 100,000,
120,000, or 150,000 mile standards for NMOG and NOx

1.5.1 If a federally-certified vehicle model is wed in California in accordance
with subparagraph 1.4, the model shall be subgettte federal requirements for exhaust
emissions, SFTP emissions, cold CO emissions gidvaly NOx. The vehicle model
shall be subject to all other California requiretsancluding evaporative emissions, OBD
Il, greenhouse gas emissions, and emissions wyseept that a 2004 or earlier model-
year vehicle in the federal heavy light-duty triskmedium-duty passenger vehicle classes
may at the manufacturer's option be subject tdetieral requirements for evaporative
emissions and OBD II.

1.5.2 Perior to certification of a 2004 or subseduendel-year vehicle, a
manufacturer must submit information sufficienetmable the Executive Officer to
determine whether there is a federally-certifiedieke model for that model year that is
equivalent to the California vehicle model basedrencriteria listed in subparagraph 1.4.

1.5.3 If the Executive Officer determines that ¢éhisra federally-certified vehicle
model for that model year that is equivalent to@adifornia vehicle model, the following
information shall be submitted with the Part | @artAl Application for Certification as set
forth below:

(a) Part | Application for Certification: (i) Eveshce of federal certification
including, but not limited to, federal certificati@xhaust emission levels and

compliance with federal SFTP, cold CO and highw&xNemission levels; and (ii)

evidence of compliance with California evaporagmeission requirements,

California OBD Il requirements, and California gneeuse gas requirements or,
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requirements or, where permitted under Sectiori Iot.a 2004 or earlier model-

year vehicle, evidence of federal certification mmative emission levels and

compliance with federal OBD Il requirements.

(b) Part 1l Application for Certification: evidea®f a warranty on
emission-related parts in accordance with sec2®3% et seq., title 13 CCR as
they apply to vehicles certified under the prim@sfifornia standard.

1.5.4 For purposes of meeting the California NMQ@g&tfaverage phase-in
requirements or for determining vehicle equivalenedits, the applicable California
NMOG value for passenger cars and light-duty trumkeehicle equivalent credits for
medium-duty vehicles shall be determined as follows

(&) The sum of the federal full useful life (10000 120,000 or 150,000)
NMOG and NOx value shall be compared with the mess stringent California
full useful life NMOG plus NOx value to determinéiigh emission category (e.g.,
LEV, ULEV or SULEV) is to be used for the fleet azge value or vehicle
equivalent credit calculation.

(b) For passenger cars and light-duty trucks, dneequivalent California
emission category is determined (e.g., whethevéécle is considered a LEV,
ULEV or SULEV), the applicable NMOG value to be dse the fleet average
calculation is set forth in the table in sectiof.E.2 of these test procedures for
passenger cars and light-duty trucks. For exaniee full useful life (120,000
miles) NMOG plus NOx standard to which the federdlicle is certified is 0.110
grams per mile, that vehicle would be considere&¥ Il ULEV for fleet average
purposes because the combined LEV full usefulNif@OG plus NOx value is
0.125 and is the next less stringent emission oageglrhe applicable emission
standard to be used in the fleet average calculatmuild therefore be 0.040 grams
per mile.

1.5.5 The vehicle shall be subject to the federalse requirements and the
emission standard applicable for in-use complignogoses shall be the federal standard
to which the vehicle was federally-certified.

1.5.6 The tune up label shall meet the federalireqents applicable to such a
vehicle with an additional sentence which readshis vehicle conforms to federal
regulations and is certified for sale in Califorhid he value used in the smog index label
shall be the California emission category to wtilah vehicle was deemed certified for
fleet average NMOG purposes.

1.5.7 The requirements in Section H.1.4 do notyappthe case of a federally-
certified vehicle model that is only marketed tell operators for applications that are
subject to clean fuel fleet requirements estabtighesuant to section 246 of the federal
Clean Air Act (42 U.S.C. sec. 7586). In additidme Executive Officer shall exclude from
the requirements a federally-certified vehicle madeere the manufacturer demonstrates
to the Executive Officer's reasonable satisfadtiat the model will primarily be sold or
leased to clean fuel fleet operators for such appbns, and that other sales or leases of
the model will be incidental to marketing to thasean fuel fleet operators.
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1.5.8 A manufacturer may certify a passenger grt-buty truck or medium-
duty vehicle to federal exhaust emission standaungsuant to Section H.1.4 prior to the
2004 model year.

2. 886.1842 Addition of a vehicle after certificatin; and changes to a vehicle
covered by certification.

2.1 886.1842-01. Amend as follows: Add the follogysentence: Changes proposed
by a manufacturer in accordance with this sectiail 9e deemed “approved” after 30 days unless
the Executive Officer has requested additionalrmfation from the manufacturer or has denied
the proposed changes.

3. 886.1843 General information requirements
3.1  886.1843-01 [No change.]
3.2  Alternative Fuel Information.

For TLEVs, LEVs, ULEVs, and SULEVs not certifiedatxsively on gasoline or
diesel, the manufacturer shall submit projectedf@aia sales and fuel economy data nineteen
months prior to January 1 of the model year forohtihe vehicles are certified.

3.3  Credit Reporting.

In order to verify the status of a manufactureoiipliance with the fleet average
and phase-in requirements in Sections E.2.1 thr&ugl, or the greenhouse gas requirements in
Section E.2.5 for a given model year, and in otdexonfirm the accrual of credits or debits, each
manufacturer shall submit an annual report to thecktive Officer which sets forth the
production data used to establish compliance, bateo than March 1 or May 1, respectively, of
the calendar year following the close of the moesir.

3.4 SFTP.

Prior to 2003 model year, a manufacturer that aduces MDVs certified to the
SFTP requirements set forth in E1.2.2 must subdmiimplementation information required for
vehicles produced in subsequent model years.

4, 886.1844 Information Requirements: Application ér Certification and
Submittal of Information Upon Request.
4.1 886.1844-01. February 26, 2007. Amend asvid!
4.1.1 All references to “test group” shall mean “testygg@nd greenhouse gas
vehicle test group.”
4.1.2 Modify 886.1844-01(d) as follows:

(a) Delete 886.1844-01(d)(9).

(b) Add the following requirement: A description ofcbagreenhouse gas
test vehicle including the criteria listed in SeatiG.2.4. and any
additional information used by a manufacturer tmdestrate a “worst-
case” vehicle configuration used to comply with tequirements of
Section G.2.4.

4.1.3 Add the following requirements to 886.1844€)1

(a) The information required in sections 2037, 2668 2039, title 13,

CCR.
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(b) The NMOG/NMHC and/or formaldehyde to NMHC ratiestablished
according to Section 1.1.4 of these test procedures
4.2 OBD Requirements.

For 2001 and subsequent model-year passengeligatsjuty trucks and medium-
duty vehicles, information shall be submitted ia #pplication for certification according to the
requirements of section 1968, et seq., title 13RC&S applicable.

4.3 HEVS.

For HEVs, the information required in the “Califitel Exhaust Emission Standards
and Test Procedures for 2005 through 2008 Moded-Eenission Vehicles, and 2001 through
2008 Model Hybrid Electric Vehicles, in the Passam@ar, Light-Duty Truck and Medium-Duty
Vehicle Classes” and the “California Exhaust Enaissttandards and Test Procedures for 2009
and Subsequent Model Zero-Emission Vehicles anditiyectric Vehicles, in the Passenger
Car, Light-Duty Truck and Medium-Duty Vehicle Class’ must be supplied with the Part |
application for certification.

4.4  Fuel-Fired Heaters.

For venhicles that use fuel-fired heaters, the maetufer shall provide with the Part
| application for certification:

(@) a description of the control system logic a fhel-fired heater, including
an evaluation of the conditions under which thd-filed heater can be operated and an
evaluation of the possible operational modes amditions under which evaporative
emissions can exist;

(b) the exhaust emissions value per mile produgdtid auxiliary fuel-fired
heater operated betweer’B&nd 86F; and

(© the test plan which describes the procedurd tesdetermine the mass
emissions of the fuel-fired heater.

4.5 Greenhouse Gas Reporting Requirements.

(@) For the purpose of demonstrating complianck giieenhouse gas
requirements, the manufacturer shall provide by Way the calendar year following the
close of the model year:

) A manufacturer that demonstrates compliancesusdction

E.2.5.2.1.1, Option A, must submit a comprehenbkst®f all emission test results,

including the test vehicle description and ideagftion number, C¢) CH,;, and

N»O emission data, the data and/or justificationsl useletermine the “worst case”

greenhouse gas test vehicle configuration, as medjby G.2.4.2, for each

greenhouse gas vehicle test group. A manufactiniaedemonstrates compliance
under section E.2.5.2.1.1, Option B, must subroiraprehensive list of all
emission test results used to calculate its Cotpdkaerage Fuel Economy,
including the test vehicle description and idenétion number, for each
subconfiguration and the number of vehicles prodwsel delivered for sale under

Option 1 or Option 2 in section E.2.5.1.1, as aggtile, that are represented by the

subconfiguration. A manufacturer must not submy @mission test results from

vehicles tested, or calculated results, as patteCorporate Average Fuel

Economy Program, unless those results have begeduatceptable by the U.S.
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U.S. Environmental Protection Agency, in accordanite 8600.007-08. A
manufacturer that submits data from the Corporaterdge Fuel Economy
Program must clearly indicate whether the datars/dd from vehicle testing or
whether it is calculated. A manufacturer that sléc use CAFE Program
emissions data to demonstrate compliance with thendpouse gas requirements
must use all of the data that is used by the UnSirBhmental Protection Agency
to determine a manufacturer’s corporate averagesfiemomy for the applicable
model year, and may forego testing of the “worsetaonfiguration;

(i) a description of each air conditioning systand all data used to
calculate the A/C Direct Emissions Allowance in sedtion E.2.5.2.1.2 and the
A/C Indirect Emissions Allowance in subsection £.2.1.3,;

(i)  for vehicles certifying using the optionalttetnative compliance
mechanisms in subsection E.2.5.2.2.1, all dataimedjtherein;

(iv)  for manufacturers demonstrating compliancderrsection
E.2.5.1.1, Option 1, and E.2.5.2.1.1 Option A, lfvaume of California vehicles
produced and delivered for sale for each greenhgaseehicle test group;

(v) for manufacturers demonstrating compliance usdetion
E.2.5.1.1, Option 1, and E.2.5.2.1.1 Option B, fidume of California vehicles
produced and delivered for sale for each subcordtgn;

(vi)  for manufacturers demonstrating complianceairssction
E.2.5.1.1, Option 2, and E.2.5.2.1.1 Option A, lfit@mbined and individual state
volumes of vehicles produced and delivered for Baleach greenhouse gas
vehicle test group for California, the District@blumbia, and all states that have
adopted California’s greenhouse gas emission stdadiar that model year
pursuant to section 177 of the federal Clean Air @2 U.S.C. § 7507); and

(vii)  for manufacturers demonstrating compliancdemsection
E.2.5.1.1, Option 2, and E.2.5.2.1.1 Option B, [fc@mbined and individual state
volumes of vehicles produced and delivered for &aleach subconfiguration for
California, the District of Columbia, and all statihat have adopted California’s
greenhouse gas emission standards for that modepyesuant to section 177 of
the federal Clean Air Act (42 U.S.C. § 7507).

(b) For the 2012 through 2016 model years, a matwfar that elects to
demonstrate compliance with the requirements df@ecE.2.5 and E.3.2 by
demonstrating compliance with the National greesleaygas program must submit all data
to the Executive Officer in accordance with theartipg requirements as required under
section E.2.5.1(ii) and 40 CFR 886.1865-12, asq@sed at 74 Fed. Reg. 49454, 49760
(September 28, 2009) and adopted by EPA on Ap@D10, 75 Fed. Reg. [insert page]
(April [insert date], 2010).

(c)  All data submitted in accordance with thisteetH.4.5, must be submitted
electronically and organized in a format specitigdhe Executive Officer to clearly
demonstrate compliance with the fleet average ¢i@ese gas exhaust emission
requirements in section E.2.5 or 40 CFR 886.186&sl@roposed at 74 Fed. Reg. 49454,
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49760 (September 28, 2009) and adopted by EPA oih 32010, 75 Fed. Reg. [insert
page] (April [insert date], 2010), as applicable.
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In-Use Compliance Requirements and Procedures

1. 886.1845 Manufacturer in-use verification testig requirements.

1.1 886.1845-01. December 8, 2005. Amend asvistio
1.1.1 Table S01-5 California Small Volume Manufacturers ad Small
Volume Test Groups

California only test group 1-1,500 1,501-4,50()
annual salé¥
High Mileage voluntary 2

@) Total annual production of groups eligible fasttrg under small volume
sampling plan is capped at a maximum of 4,500 @ali&-only production volume
per model year, per large volume manufacturer.ofer remaining large volume
manufacturers small volume test groups shall nteetéquirements in Table SO01-
06 below.

1.1.2 Table S01-6 - California Large Volume Manufacturers

California only test group 1 4,500-| 15,001- >25,000
annual sales 15,000 25,000
High Mileage 4 5 6

1.1.3 High Mileage Testing. Amend subparagraph (c)(2) of 40 CFR 886.1845-
01 to read: All test vehicles must have a mininadometer mileage of 50,000 miles. At
least one vehicle of each test group certifiechtogmission standards in Section E.1.1.1
must have a minimum age and odometer mileage 6005pr light-duty vehicles and
90,000 miles for medium-duty vehicles. At least @ehicle of each test group certified to
the 120,000-mile and 150,000-méenission standards in Section E.1.1.2 must have a
minimum age and odometer mileage of 90,000 miles1ar?2,500 miles, respectively. See
886.1838-01(c)(2) for small volume manufacturereage requirements.

1.1.4 High Altitude Testing. Amend subparagraph (c)(5)(i) of 40 CFR
886.1845-01 to read: Each test vehicle shall siedein accordance with the Federal Test
Procedure and the US06 portion of the Supplemé&iidéral Test Procedure (if
applicable) as described in subpart B of this panen such test vehicle is tested for
compliance with the applicable exhaust emissiondsieds under this subpart. High
altitude testing shall not apply.
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1.2 886.1845-04. As proposed at 74 Fed. Reg. 495768 (September 28, 2009)
and adopted by EPA on April 1, 2010, 75 Fed. Riegeft page] (April [insert date], 2010).
Amend as follows:

1.2.1 Table S04-5 California Small Volume Manufacturersand Small
Volume Test Groups

California only test group 1-1,500 1,501-4,50()
annual salé¥
Low Mileage Voluntary 0
High Mileage Voluntary

@) Total annual production of groups eligible fasttrg under small volume
sampling plan is capped at a maximum of 4,500 @ali&-only production volume
per model year, per large volume manufacturer.ofier remaining large volume
manufacturers small volume test groups shall nteetéquirements in Table S04-
06 below.

1.2.2 Table S04-6 - California Large Volume Manufacturers

California only test groups + 4,500-| 15,001-| >25,000
annual sales 15,000 25,000
Low Mileage 2 3 4
High Mileage 4 5

1.2.3 High Mileage Testing. Amend subparagraph (c)(2) of 40 CFR 886.1845-
04 to read as follows: All test vehicles must havainimum odometer mileage of 50,000
miles. At least one vehicle of each test groupifeent to the emission standards in Part |,
Section E.1.1.1 of these procedures must have ianomn age and odometer mileage of
75,000 for light-duty vehicles and 90,000 milesroedium-duty vehicles. At least one
vehicle of each test group certified to the emissitandards in Part |, Section E.1.1.2 of
these test procedures must have a minimum agedaomdeter mileage of 90,000 miles.
See 886.1838-01(c)(2) for small volume manufactariéeage requirements.

1.3 SFTP.
The manufacturer in-use verification testing regunents shall not apply to
vehicles certified to the SFTP standards set flor®ection E.1.2.2 of these test procedures.

1.4  Test Ratios.
(a) As an alternative to measuring the NMOG cantée Executive Officer may
approve, upon submission of supporting data by mufaaturer, the use of NMOG to
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NMHC ratios. To request the use of NMOG to NMH®@as, a manufacturer shall
establish during certification testing the rationoéasured NMOG exhaust emissions to
measured NMHC exhaust emissions for each emissitanwehicle for the applicable test
group. The results shall be submitted to the Exvee@fficer in the Part Il application for
certification. A manufacturer may conduct in-ussting on the test group by measuring
NMHC exhaust emissions rather than NMOG exhauss&ons. After approval by the
Executive Officer, the measured NMHC exhaust emrssshall be multiplied by the
NMOG to NMHC ratio submitted in the application fertification for the test group to
determine the equivalent NMOG exhaust emissionesafar the test vehicle. The
equivalent NMOG exhaust emission value shall bel is@lace of the measured NMOG
exhaust emission value in determining the reagtaajusted exhaust NMOG results. The
equivalent reactivity adjusted NMOG exhaust emissialues shall be compared to the
NMOG exhaust emission standard applicable to thécleeemission category (TLEV,
LEV, ULEV or SULEV) in which the test group was tiged.

(b) For fuel-flexible vehicles certified to NMOGastdards, the manufacturer
may request from the Executive Officer the use wfedhanol (M85) or ethanol (E85)
NMOG exhaust emission to gasoline NMHC exhaust gigmsratio which shall be
established during certification testing for eanfission data vehicle for the applicable test
group. The results shall be submitted to the Exee@fficer in the Part Il application for
certification. After approval by the Executive ©@#r, the measured gasoline NMHC
exhaust emissions shall be multiplied by the M8&85 NMOG to gasoline NMHC ratio
submitted in the application for certification fwe test group to determine the equivalent
NMOG exhaust emission values for the test vehiglee equivalent NMOG exhaust
emission value shall be used in place of the medsNMOG exhaust emission value in
determining the reactivity adjusted exhaust NMO&uhs. The equivalent reactivity
adjusted NMOG exhaust emission values shall be aosgto the NMOG exhaust
emission standard applicable to the vehicle emmssategory (TLEV, LEV, ULEV, or
SULEYV) in which the test group was certified.

(© As an alternative to measuring the HCHO contitret Executive Officer
may approve, upon submission of supporting data imanufacturer, the use of HCHO to
NMHC ratios. To request the use of HCHO to NMHGas, the manufacturer shall
establish during certification testing the rationméasured HCHO exhaust emissions to
measured NMHC exhaust emissions for each emissitanwehicle for the applicable test
group. The results shall be submitted to the Exvee@fficer in the Part Il application for
certification. Following approval of the applicati for certification, the manufacturer may
conduct in-use testing on the test group by meagWNMHC exhaust emissions rather
than HCHO exhaust emissions. The measured NMHG@uwstlemissions shall be
multiplied by the HCHO to NMHC ratio submitted imet application for certification for
the test group to determine the equivalent HCHCagghemission values for the test
vehicle. The equivalent HCHO exhaust emissionaskhall be compared to the HCHO
exhaust emission standard applicable to the tesipgr
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1.5 Greenhouse Gas Requirements.
The manufacturer in-use verification testing regunents shall not apply to the
greenhouse gas emission requirements set fortedtidd E.2.5 of these test procedures.

2. 886.1846 Manufacturer in-use confirmatory testig requirements.

2.1 886.1846-01. As proposed at 74 Fed. Reg. 495469 (September 28, 2009)
and adopted by EPA on April 1, 2010, 75 Fed. Riegeft page] (April [insert date], 2010). [No
Change.]

2.2 If a gasoline vehicle test group that is cexdifaccording to the provisions of
Section D.1 (p) fails in-use verification testimg, set forth in Section I, NMOG and formaldehyde
exhaust emissions must be measured for that tespgn accordance with Section D.1.1 for the
purpose of in-use confirmatory testing.

2.3 SFTPR.

The manufacturer in-use compliance testing requerémshall not apply to
vehicles certified to the SFTP standards set fior®ection E.1.2.2 of these test procedures.

2.4  Greenhouse Gas Requirements.

The manufacturer in-use compliance testing requeremshall not apply to the
greenhouse gas emission requirements set fortedtidd E.2.5 of these test procedures.

3. 886.1847 Manufacturer in-use verification and iruse confirmatory testing;
submittal of information and maintenance of records.
3.1 886.1847-01. Amend as follows:

3.1.1 Amend subparagraph (a)(3) of 40 CFR 886.184{ add: Procurement
documentation. A description of the procuremeataa record of the source(s) of any
list(s) of vehicles used as a basis for procurenaamd a complete record of the number of
vehicles rejected after positive vehicle owner oese, reason(s) for manufacturer
rejection of each rejected vehicles and the metised for random selection of positive
owner response vehicles. A complete record ohtimber of vehicle owners/lessees in
which attempt to contact was made and the numbeelutle owners/lessees actually
contacted, the number of owners/lessees not cedtactd the reasons and number of each
for failure to contact, and the number of ownenstaoted who declined to participate.

3.1.2 Amend subparagraph (b)(1) of 40 CFR 886.18U% read: A complete
printout of each and every emission test performmediyuding, but not limited to, all test
results, the date of each test, the full usefeldimission standards to which the test group
is certified, and the phase mass values for fumh@ay, carbon dioxide and each pollutant
measured by the Federal Test Procedure and SupptiEniest Procedure as prescribed by
subpart B of this part.

3.1.3 Amend subparagraph (f)(1) of 40 CFR 886.18%Te read: A complete
printout of each and every emission test performmediyuding, but not limited to, all test
results, the date of each test, the full usefaldimission standards to which the test group
is certified, and the phase mass values for fumh@ay, carbon dioxide and each pollutant
measured by the Federal Test Procedure and SupptiEniest Procedure as prescribed by
subpart B of this part.
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J. Procedural Requirements

N =

ok

© N

10.
11.

12.

13.

14.

15.

16.

17.

886.1848-01 Certification. October 6, 20000 [¢hange.]

886.1848-10 Certification. February 26, 20(No change.]

886.1848-10 Certification. As proposed at 7d.FReg. 49454, 49759 (September
28, 2009) and adopted by EPA on April 1, 2010, &8.Reg. [insert page] (April
[insert date]2010). [No change, except that this version of. §848-10 shall only
apply to vehicles certifying under the Nationaleggreouse gas program for the
2012 through 2016 model years

886.1849-01 Right of entry. [No change.]

886.1850-01 Denial, Suspension or RevocatidDerfificate of Conformity. [No
change.]

886.1851 Application of good engineering judgiiMtermanufacturers' decisions.
[No change.]

886.1852 Waivers for good in-use emission peréorce. [No change.]

886.1853 Certification hearings. [No change.]

886.1854-12 Prohibited acts. As proposed &etlt Reg. 49454, 49759
(September 28, 2009) and adopted by EPA on Ap@D10, 75 Fed. Reg. [insert
page] (April [insert date], 2010). [No change.]

8886.1855 - 86.1859. [Reserved]

886.1860-04 How to comply with the Tier 2 and intefier 2 fleet average NOXx
standards. [n/a]

886.1861-04 How do the Tier 2 and interim Tier 2X\&Yeraging, banking and
trading programs work? [n/a]

886.1862-04 Maintenance of records and submittaifofmation relevant to
compliance with fleet average NOx standards. ][n/a

886.1863-07 Optional Chassis Certification for [@légehicles. June 17, 2003.
[No change]

886.1865-12 How to comply with the fleet average,Gtandards. As proposed at
74 Fed. Reg. 49454, 49760 (September 28, 2009@dopted by EPA on April 1,
2010, 75 Fed. Req. [insert page] (April [inserte]a010). [No change, except
that this section shall only apply to vehicles iégrtg under the National
greenhouse gas program for the 2012 through 201&hyears.]

886.1866-12 Cofleet average credit programs. As proposed &eit Reg.
49454, 49763 (September 28, 2009) and adopted ByoEFApril 1, 2010, 75 Fed.
Reg. [insert page] (April [insert dat&]010). [No change, except that this section
shall only apply to vehicles certifying under thatidnal greenhouse gas program
for the 2012 through 2016 model years.]

886.1867-12 Optional early G@redit programs. As proposed at 74 Fed. Reg.
49454, 49766 (September 28, 2009) and adopted ByoEFApril 1, 2010, 75 Fed.
Reg. [insert page] (April [insert dat&]010). [No change, except that this section
shall only apply to vehicles certifying under thatidnal greenhouse gas program
for the 2012 through 2016 model years.]
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PART Il CALIFORNIA EXHAUST AND PARTICULATE EMISSIO N TEST
PROCEDURES FOR PASSENGER CARS, LIGHT-DUTY TRUCKS AND
MEDIUM-DUTY VEHICLES

This part describes the equipment required angnbesdures necessary to perform
gaseous and particulate exhaust emission testSEROPart 86, Subpart B); cold temperature test
procedures (40 CFR Part 86, Subpart C); the CalddsOF test procedure; the development of
reactivity adjustment factors; and the supplemdetddral test procedure (40 CFR Part 86,
Subpart B) on passenger cars, light-duty trucksraedium-duty vehicles.

A. 40 CFR Part 86, Subpart B - Emission Regulationtr 1977 and Later Model Year
New Light-Duty Vehicles and New Light-Duty Trucks; Test Procedures.

100.1 General applicability.

86.101 General applicability. October 6, 2000.

86.102 Definitions. March 5, 1980.

86.103 Abbreviations. March 5, 1980.

86.104 Section numbering, construction. SepterBbei994.
86.105 Introduction; structure of subpart. Sejten?1, 1994.

100.2 Equipment and Facility Requirements.

86.106-00 Equipment required; overview. Octoberl@B6.

86.107-98 Sampling and analytical system, evapaa&missions. August 23, 1995.

86.108-00 Dynamometer. October 22, 1996.

86.109-94 Exhaust gas sampling system; Otto-cyelhiécles not requiring particulate
emission measurements. June 30, 1995.

86.110-94 Exhaust gas sampling system; diesel-eptleeles, and Otto-cycle vehicles
requiring particulate emissions measurements. 3Qn&995.

86.111-94 Exhaust gas analytical-system. As pregas 74 Fed.Reg. 49454, 49748
(September 28, 2009) and adopted by EPA on Ap@D10, 75 Fed.Reg.
[insert page] (April [insert date], 2010).

86.112-91 Weighing chamber (or room) and microgbaance specifications.
June 5, 1991.

100.3 Certification Fuel Specifications.
86.113-94 Fuel Specifications. February 18, 2000.
86.113-04  Fuel Specifications. February 10, 2000.
86.113-07  Fuel Specifications. January 18, 2001.
100.3.1 California Certification Gasoline Specifiation.

Add the following subparagraph which reads: Gasdhaving the
specifications listed below may be used in exhandtevaporative emission testing as an option
to the specifications referred to in 886.113-94(pgnd in 886.113-04(a)(1). If a manufacturer
elects to utilize this option, both exhaust andoevative emission testing shall be conducted by
the manufacturer with gasoline having the spedifica listed below, and the Executive Officer
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shall conduct exhaust and evaporative emissiomg¢esith gasoline having the specifications
listed below.

California Certification Gasoline Specifications

Fuel Property® Limit Test Method ®
Octane (R+M)/2 91 (min) D 2699-88, D 2700-88
Sensitivity 7.5 (min) D 2699-88, D 2700-88
Lead 0-0.01g/gal (max); no lead | §2253.4(c), title 13 CCR
added
Distillation Range: §2263, title 13 CER
10% point 130-15¢F
50% poin{? 200-210°F
90% point® 290-300°F
EP, maximum 39¢F
Residue 2.0 vol. % (max)
Sulfur 30-40 ppm by wt. §2263, title 13 CCR
Phosphorous 0.005 g/gal (max) §2253.4(c), titl€CCR
RVP 6.7-7.0 psi §2263, title 13 CCR
Olefins 4.0-6.0 vol. % §2263, title 13 CCR
Total Aromatic Hydrocarbons 22-25 vol. % §2263¢tlt3 CCR
Benzene 0.8-1.0 vol. % §2263, title 13 CCR
Multi-substituted Alkyl Aromatic 12-14 vol. %
Hydrocarbons
MTBE 10.8-11.2 vol. % §2263, title 13 CCR
Additives Sufficient to meet requirements of §22%ife 13 CCR
Copper Corrosion No. 1 D 130-88
Gum, washed 3.0 mg/100 mL (max) D 381-86
Oxidation Stability 1000 minutes (min) D 525-88
Specific Gravity Report’
Heat of Combustion Repdft
Carbon Report wt. 9%
Hydrogen Report wt. 9%

@ The gasoline must be blended from typical refiffeedstocks.
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®) ASTM specification unless otherwise noted. A tasthod other than that specified may be usedvatlg a
determination by the Executive Officer that theasttethod produces results equivalent to the esith the specified method.

© Although §2263, title 13, CCR refers to the teraperes of the 50 and 90 percent points, this ghaeecan be
extended to the 10 percent and end point tempesatand to the determination of the residue content

@ The range for interlaboratory testing is 195285

© The range for interlaboratory testing is 285-305

® The range for interlaboratory testing is 0.74ietcent by volume.

@ “Detailed Hydrocarbon Analysis of Petroleum Hycithon Distillates, Reformates, and Gasoline bglgiolumn
High Efficiency (Capillary) Column Gas Chromatodhgy by Neil Johansen, 1992, Boulder, CO.

™ The fuel producer should report this fuel propéntthe fuel purchaser. Any generally acceptsteethod may be
used and shall be identified in the report.

100.3.2 Certification Diesel Fuel Specifications.

100.3.2.1 Certification Diesel Fuel Specificatidasthe 2001-2006 Model Years.

Amend subparagraphs §886.113-94(b)(2) and (b)(3):

(b)(2) Except as noted below, petroleum fuel fiesdl vehicles meeting the
specifications referenced in 40 CFR 886.113-94fbi@substantially equivalent specifications
approved by the Executive Officer, shall be useeinaust emission testing. The grade of
petroleum fuel recommended by the engine manufGtaommercially designated as “Type 2-D”
grade diesel, shall be used. The petroleum fied usexhaust emission testing may meet the
specifications listed below, or substantially e@liwnt specifications approved by the Executive
Officer, as an option to the specifications in 46RC886.113-94(b)(2). Where a manufacturer
elects pursuant to this subparagraph to condu@ussttemission testing using the specifications of
86.113-94(b)(2), or the specifications listed beltve Executive Officer shall conduct exhaust
emission testing with the diesel fuel meeting thectications elected by the manufacturer.
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California Certification Diesel Fuel Specifications
For the 2001-2006 Model Years

Fuel Property Limit Test Method ©@
Natural Cetane Number 47-55 D 613-86
Distillation Range §2282(0)(3), title 13, CGR

IBP 340-420F

10% point 400-49CF

50% point 470-560F

90% point 550-61¢F

EP 580-660F
API Gravity 33-39 D 287-82
Total Sulfur 0.01-0.05 wt. % §2282(g)(3), title T3CR
Nitrogen Content 100-500 ppmw §2282(g)(3), title CER
Total Aromatic Hydrocarbons 8-12 vol. % §2282(g)(8)e 13, CCR
Polycyclic Aromatic Hydrocarbong 1.4 wt. % (max) 282(9)(3), title 13, CCR
Flashpoint 130F (max) D 93-80
Viscosity @ 46F 2.0-4.1 centistokes D 445-83

@  ASTM specifications unless otherwise noted. Arefice to a subsection of §2282, title 13, CCR hséze test
method identified in that subsection for the paiac property. A test method other than that dfegtimay be used following a
determination by the Executive Officer that thesstmethod produces results equivalent to the esiithe specified method.

(b)(3) Diesel fuel representative of commerciakdiguel which will be generally
available through retail outlets shall be usedeirvise accumulation.

100.3.2.2 Certification Diesel Fuel Specificatidasthe 2007 and Subsequent Model
Years.

Amend subparagraphs 886.113-07(b)(2) and (b)(8)|ksvs:

(b)(2) Except as noted below, petroleum fuel fiesdl vehicles meeting the
specifications referenced in 40 CFR 886.113-07§bi2substantially equivalent specifications
approved by the Executive Officer, shall be useeikinaust emission testing. The grade of
petroleum fuel recommended by the engine manufGtaommercially designated as “Type 2-D”
grade diesel, shall be used. The petroleum fied usexhaust emission testing may meet the
specifications listed below, or substantially e@léwnt specifications approved by the Executive
Officer, as an option to the specifications in 46RC886.113-07(b)(2). Where a manufacturer
elects pursuant to this subparagraph to condu@ussttemission testing using the specifications of
86.113-94(b)(2) and in 886.113-07(b)(2), or thecdpmtions listed below, the Executive Officer
shall conduct exhaust emission testing with thealituel meeting the specifications elected by
the manufacturer.
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California Certification Diesel Fuel Specifications
For the 2007 and Subsequent Model Years
Fuel Property Limit Test Method @
Natural Cetane Number 47-55 D 613-86
Distillation Range 82282(9)(3), title 13,
CCR
IBP 340-420F
10% point 400-496F
50% point 470-566F
90% point 550-616F
EP 580-660F
API Gravity 33-39 D 287-82
Total Sulfur 7-15 ppm 82282(9)(3), title 13,
CCR
Nitrogen Content 100-500 ppmw 82282(9)(3), title 13
CCR
Total Aromatic Hydrocarbons| 8-12 vol. % §2282(g)(8)e 13,
CCR
Polycyclic Aromatic 1.4 wt. % (max) | 82282(g)(3), title 13,
Hydrocarbons CCR
Flashpoint 130F (max) D 93-80
Viscosity @ 46F 2.0-4.1 centistoke® 445-83

@  ASTM specifications unless otherwise noted. Arefice to a subsection of §2282, title 13, CCR hséze test
method identified in that subsection for the paiac property. A test method other than that dfEgtimay be used following a
determination by the Executive Officer that thesstmethod produces results equivalent to the siithe specified method.

(b)(3) Diesel fuel representative of commerciakdiguel which will be generally
available through retail outlets shall be usedeirvise accumulation.

100.3.3 Alcohol Fuels.

Amend 886.113-94(c) as follows:

1. Delete subparagraphs (c)(1) and (c)(2); rephatte

(c)(1) Emission test fuel. For Otto-cycle or diesel alcohol vehicles and hybri

electric vehicles which use Otto-cycle or diesebhabl engines, methanol or ethanol fuel used for
exhaust and evaporative emission testing shall theegpecifications set forth in section 2292.1,
title 13, CCR, (Specifications for M-100 Fuel Metiod) or section 2292.3 (Specification for E-
100 Fuel Ethanol) as modified by the following:
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Specification Limit
M-100 Fuel Methanol

Methanol 98.0 + 0.5 vol. percent
Ethanol 1.0 vol. percent max.
Petroleum fuel meeting the 1.0 £ 0.1 vol. percent

specifications of section 100.3.1
E-100 Fuel Ethanol

Ethanol 98.0 + 0.5 vol. percent
Methanol 1.0 vol. percent max.
Petroleum fuel meeting the 1.0 £ 0.1 vol. percent

specifications of section 100.3.1

(c)(2) Mileage accumulation fuel. For Otto-cycle or diesel alcohol vehicles and
hybrid electric vehicles which use Otto-cycle ags#il alcohol engines, methanol or ethanol fuel
used for service accumulation shall meet the apbplecspecifications set forth in section 2292.1,
title 13, CCR, (Specifications for M-100 Fuel Metiod) or section 2292.3 (Specification for E-
100 Fuel Ethanol).

2. Subparagraph (c)(3) [No Change.]

3. Add the following subparagraph. Fuel additigad ignition improvers intended
for use in alcohol test fuels shall be subjechwadpproval of the Executive Officer. In order for
such approval to be granted, a manufacturer musbdstrate that emissions will not be adversely
affected by the use of the fuel additive or igmtimprover.

100.3.4 Mixtures of Petroleum and Alcohol Fuels fd-lexible Fuel Vehicles.

Amend 886.113-94(d) as follows:

1. Delete subparagraphs (d)(1) and (d)(2); rephatie

(d)(1) Exhaust emission test fuel for emission-data and dability-data
vehicles. For Otto-cycle or diesel alcohol vehicles andrid/electric vehicles which use Otto-
cycle or diesel alcohol engines, methanol or ethfured used for exhaust emission testing shall
meet the applicable specifications set forth iiea2292.2, title 13, CCR, (Specifications for M-
85 Fuel Methanol) or section 2292.4 (Specificatitm<E-85 Fuel Ethanol) as modified by the
following:
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Specification Limit

M-85 Fuel Methanol

Petroleum fuel meeting the 13-16 vol. percent
specifications of section 100.3.1.
Reid vapor pressure 8.0-8.5 psi, using comntending

components from the gasoline stream.
E-85 Fuel Ethanol

Petroleum fuel meeting the 15-21 vol. percent
specifications of section 100.3.1.
Reid vapor pressure 8.0-8.5 psi, using comntending

components from the gasoline stregm.

(d)(2) Mileage accumulation fuel. For flexible fuel Otto-cycle or diesel alcohol
vehicles and hybrid electric vehicles that use ©¥de or diesel alcohol engines, petroleum fuel
shall meet the applicable specifications in Paddéctions A.100.3.1 or 100.3.2 and methanol or
ethanol fuel shall meet the applicable specificetiset forth in section 2292.2, title 13, CCR,
(Specifications for M-85 Fuel Methanol) or sectk202.4 (Specification for E-85 Fuel Ethanol).
Mileage accumulation procedures shall be subjetttaaequirements set forth in
40 CFR 886.1831-01(a) and (b) and are subjectet@tior approval of the Executive Officer. A
manufacturer shall consider expected customerusade as well as emissions deterioration when
developing its durability demonstration.

2. Subparagraph (d)(3) [No Change.]

3. Add the following subparagraphs. Evaporative emission test fuel for
emission-data and durability-data vehicles.For Otto-cycle or diesel alcohol vehicles and
hybrid electric vehicles which use Otto-cycle aes#il alcohol engines, a blend of methanol or
ethanol fuel used for evaporative emission testimgl meet the applicable specifications set forth
in section 2292.2, title 13, CCR, (Specifications ¥1-85 Fuel Methanol) or section 2292.4
(Specifications for E-85 Fuel Ethanol) and gasofimeeting the specifications of Part Il section
A.100.3.1 of these test procedures such that tiz ilend is composed of either 35 volume
percent methanol (x 1.0 volume percent of totah@®)dor methanol-fueled vehicles or 10 volume
percent ethanol (£ 1.0 volume percent of total §)dor ethanol-fueled vehicles. Alternative
alcohol-gasoline blends may be used in place of M3510 if demonstrated to result in
equivalent or higher evaporative emissions, sultgeptior approval of the Executive Officer.

Additive requirements. Fuel additives and ignition improvers intendeduse in
alcohol test fuels shall be subject to the approt#he Executive Officer. In order for such
approval to be granted, a manufacturer must demaiaghat emissions will not be adversely
affected by the use of the fuel additive or igmtimprover.

100.3.5 Natural Gas Fuels.
Amend 886.113-94(e) as follows:
1. Delete subparagraphs (e)(1), (e)(2) and (el¢p)ace with:
(e)(1) Exhaust emission test fuel.For dedicated, dual-fueled or hybrid electric
vehicles which use natural gas, fuel used for eshand evaporative emission testing shall meet
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the specifications listed in section 2292.5, tits CCR, (Specifications for Compressed Natural
Gas) as modified by the following:

Specification Limit

Compressed Natural Gas Certification Test Fuel

Methane 90.0 £ 1.0 mole percent

Ethane 4.0 £ 0.5 mole percent

G and higher hydrocarbon content 2.0 £ 0.3 moleggrc

Oxygen 0.5 mole percent maximum

Inert gases (COr Np) 3.5+ 0.5 vol. percent

(e)(2) Mileage accumulation fuel. For dedicated, dual-fueled or hybrid electric
vehicles which use natural gas, fuel used for seraccumulation shall meet the specifications
listed in section 2292.5, title 13, CCR, (Specitiicas for Compressed Natural Gas).

100.3.6 Liquefied Petroleum Gas Fuels.
Amend 886.113-94(f) as follows:
1. Delete subparagraphs (f)(1) and (f)(2); replaitb:

(N(1) Evaporative and exhaust emission test fuelFor dedicated, dual-fueled or
hybrid electric vehicles which use liquefied petuoh gas, fuel used for exhaust and evaporative
emission testing shall meet the specificationsdish section 2292.6, title 13, CCR,
(Specifications for Liquefied Petroleum Gas) as ifed by the following:

Specification Limit

Liguefied Petroleum Gas Certification Test Fuel

Propane 93.5 £ 1.0 volume percent
Propene 3.8 £ 0.5 volume percent
Butane and heavier components 1.9 + 0.3 volpeneent

(N(2) Mileage accumulation fuel. For dedicated, dual-fueled or hybrid electric
vehicles which use liquefied petroleum gas, fueldu®r service accumulation shall meet the
specifications listed in section 2292.6, title CER, (Specifications for Liquefied Petroleum
Gas).

2. Subparagraph (f)(3). [No Change.]

100.3.7 886.113-94(g). [No Change.]

100.3.8 886.113-07(h). [No Change.]
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100.3.9 Identification of New Clean Fuels to be @d in Certification Testing.

Any person may petition the state board to estalmysregulation certification testing
specifications for a new clean fuel for which sfieations for a new clean fuel are not specifically
set forth in paragraph 86.113-94 as amended heRgior to adopting such specifications, the
state board shall consider the relative cost-affeness of use of the fuel in reducing emissions
compared to the use of other fuels. Wheneverttite board adopts specifications for a new clean
fuel for certification testing, it shall also edliah by regulation specifications for the fuel asi
sold commercially to the public.

(@) If the proposed new clean fuel may be usedébdxisting motor vehicles, the state
board shall not establish certification specifioas for the fuel unless the petitioner has
demonstrated that:

(2) Use of the new clean fuel in such existing methicles would not
increase emissions of NMOG (on a reactivity-adjdistasis), NOx, CO, and the potential
risk associated with toxic air contaminants, agueined pursuant to the procedures set
forth in “California Test Procedures for EvaluatiBgbstitute Fuels and New Clean
Fuels,” as adopted September 17, 1993. In theafdsel-flexible vehicles or dual-fuel
vehicles which were not certified on the new claaai but are capable of being operated
on it, emissions during operation with the new kl&sgel shall not increase compared to
emissions during vehicle operation on gasoline.

(2) Use of the new clean fuel in such existing methicles would not result
in increased deterioration of the vehicle and wawdtlvoid the warranties of any such
vehicles.

(b) Whenever the state board designates a new ftiebpursuant to this section, the
state board shall also establish by regulationiredspecifications for the new clean fuel sold
commercially in California.

86.114-94 Analytical gases. June 30, 1995.
86.115-00 EPA urban dynamometer driving scheduldstober 22, 1996.

100.4 Calibration methods and frequency.

86.116-94 Calibrations, frequency and overviewnel80, 1995.

86.117-96 Evaporative emission enclosure calibnatidDecember 8, 2005.

86.118-00 Dynamometer calibrations. October 22619

86.119-90 CVS calibration. February 18, 2000.

86.120-94 Gas meter or flow instrumentation catibrg particulate, methanol and
formaldehyde measurement. June 30, 1995.

86.121-90 Hydrocarbon analyzer calibration. Jily2005.

86.122-78 Carbon monoxide analyzer calibratiomeJ28, 1977.

86.123-78 Oxides of nitrogen analyzer calibratidaone 30, 1995.

86.124-78 Carbon dioxide analyzer calibration. eJB&, 1977.
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86.125-94 Methane analyzer calibration. June 9119
86.126-90 Calibration of other equipment. April 1989.

100.5 Test Procedures and Data Requirements.

86.127-00 Test procedures; overview. As propos@d &ed. Reg. 49454, 49748 (September
28, 2009) and adopted by EPA on April 1, 2010, &8.Reg. [insert page] (April
[insert date], 2010).

86.128-00 Transmissions. October 22, 1996.

86.129-00 Road load power, test weight, inertiagiveclass determination, and fuel
temperature profile. October 6, 2000.

100.5.1 California Road Load Power, Test Weight athinertia Weight Class
Determination.

100.5.1.1 Amend 886.129-00(b) to add the follonspgcifications for medium-duty
vehicles:Power absorption unit adjustment- medium-duty vehcles.

Q) The power absorption unit shall be adjusteaepyoduce road load power at 50
miles per hour true speed. The dynamometer polsarption shall take into account the
dynamometer friction, as discussed in paragraphl®s78.

(2) The dynamometer road load setting is determireed the loaded test weight, the
reference frontal area, vehicle protuberancesaamakerodynamic drag coefficient as determined
appropriate by the Executive Officer. The vehmanufacturer shall submit the procedure by
which the aerodynamic drag coefficient was deteeatiim the test vehicle information section in
the certification application. The dynamometerrtzad setting shall be determined by the
following equation.

() For medium-duty vehicles to be tested on tairsingle large roll
dynamometers:

Hp = (0.00182)V/((0.015)(W)+(0.0375)(Cd)(A)tV/(32.2ft/< ))+P
where:

Hp = the dynamometer power absorber setting at {8l {morsepower).
0.00182 = conversion factor to horsepower.

V = velocity in feet/sec.

0.015 = coefficient of rolling resistance.

W = loaded vehicle weight in pounds.

0.0375 = air density in Ibm/cubic ft.

Cd = aerodynamic drag coefficient.

A = reference frontal area in square ft.

32.2 ft/$ = gravitational acceleration

P = protuberance power (horsepower)

(i) The protuberance power, P shall be determpedsubparagraph
86.129-80(c)(2)(i).
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(i) The dynamometer power absorber setting fedram-duty vehicles shall be
rounded to the nearest 0.1 horsepower.

(3) The road load power calculated above shalldssl or the vehicle manufacturer may
determine the road load power by an alternate poeerequested by the manufacturer and
approved in advance by the Executive Officer.

(4) Where it is expected that more than 33 perokatvehicle line within an
engine-system combination will be equipped withcainditioning, per 886.1828-01, the road load
power as determined in paragraph (2) or (3) ofdbigtion shall be increased by 10 percent up to a
maximum increment of 1.4 horsepower, for testingest vehicles of that vehicle line within that
engine-system combination if those vehicles arenitéd to be offered with air conditioning in
production. This power increment shall be addetth¢oindicated dynamometer power absorption
setting prior to rounding off this value.

86.130-00 Test sequence; general requirementobéc2, 1996.

100.5.2 California test sequence; general requiresnts.

100.5.2.1 Delete subparagraph (a) of 886.130-d0gplace with:

For purposes of determining conformity with°BQest requirements, the procedures set
forth in Part Il, Section C. For all hybrid elactvehicles and all 2001 and subsequent model-year
vehicles certifying to running loss and useful Efeaporative emission standards, the test sequence
specified in “California Evaporative Emission Stards and Test Procedures for 1978 and
Subsequent Model Motor Vehicles” as incorporateddigrence in section 1976, title 13, CCR
shall apply.

100.5.2.2 Add the following:

A manufacturer has the option of simulating airdiioning operation during testing at
other ambient test conditions provided it can destrate that the vehicle tailpipe exhaust
emissions are representative of the emissionsabald result from the SC03 cycle test procedure
and the ambient conditions of paragraph 86.16170% Executive Officer has approved two
optional air conditioning test simulation procedyr&C1 and AC2, for the 2001 to 2003 model
years only. If a manufacturer desires to condaodlternative SC03 test simulation other than
AC1 and AC2, or the AC1 and AC2 simulations for #8894 and subsequent model years, the
simulation test procedure must be approved in atkvay the Executive Officer (see paragraphs
86.162-00 and 86.162-03).

100.5.2.3 Greenhouse Gas Requirements.

For the purpose of determining conformity with greeuse gas fleet average
requirements, the GOCH,, and NO emissions from all passenger cars, light-dutgksiand
medium-duty passenger vehicles shall be measuraccordance with the Federal Test Procedure
as set forth in Subpart B, 40 CFR Part 86, as reatlih Part Il of these test procedures.
Emissions shall be measured using both the EPArJdyaamometer Driving Schedule as set
forth in Appendix | to Part 86, 40 CFR to determi@aty” emission values and the Highway
Driving Schedule as set forth in Part Il Sectioof Ehese test procedures to determine “Highway”
emission values.

86.131-00 Vehicle preparation. October 22, 1996.
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86.132-00 Vehicle preconditioning. October 2298.9

100.5.3 California Vehicle Preconditioning Requirenents.

100.5.3.1 Add the following subparagraph: Fohgbrid electric vehicles and all 2000
and subsequent model-year vehicles subject tomgross and useful life evaporative emission
standards, the preconditioning sequence for theraédest Procedure specified in “California
Evaporative Emission Standards and Test Proceflurdé978 and Subsequent Model Motor
Vehicles” as incorporated by reference in secti@®n@l title 13, CCR shall apply. In addition, the
preconditioning sequence for the SFTP describedliparagraphs (n) and (o) of paragraph
86.132-00 shall apply.

100.5.3.2 Add the following subparagraph: Thecpnglitioning sequence described in
886.132-00 shall apply to all vehicles testedtfier purpose of demonstrating compliance with
greenhouse gas requirements with the followingtamdi The dynamometer procedure used to
precondition a vehicle being tested to measurehthiy” emission values shall consist of one
cycle of the Highway Driving Schedule followed by 4econds of idle prior to initiation of a
second Highway Driving Schedule, which is drivendst the vehicle. As an alternative, emission
testing may be conducted using the Highway Driviapedule within three hours following the
Federal Test Procedure, if the soak temperaturaistained between &8 — 86F, without
additional preconditioning required.

86.133-96 Diurnal breathing loss test. AugustiZ®5.

86.134-96 Running loss test. December 8, 2005.

86.135-00 Dynamometer procedure. October 22, 1996.change, except that the
amendments to 886.135-90, 70 FR 72917 (Deceml!#)(5), shall apply.]

86.135-00 Dynamometer procedure. As proposed &ed4Reg. 49454, 49749 (September
28, 2009) and adopted by EPA on April 1, 2010, &8.Reg. [insert page] (April
[insert date], 2010). [No change.]

86.136-90 Engine starting and restarting. Septe@bel994.

86.137-96 Dynamometer test run, gaseous and patgoemissions. March 24, 1993.

86.138-96 Hot soak test. August 23, 1995.

86.139-90 Diesel particulate filter handling andgisng. April 11, 1989.

86.140-94 Exhaust sample analysis. June 30, 1995.

86.142-90 Records required. June 30, 1995.

86.143-96 Calculations; evaporative emissions. usti@3, 1995.

86.144-94 Calculations; exhaust emissions. July2085.

100.5.4 Calculations; exhaust emissions.

100.54.1 The exhaust emission calculations foif@ala are set forth in the
“California Non-Methane Organic Gas Test Procedumghich is incorporated by reference in
section 1961(d), title 13, CCR.

100.5.4.2 Add the following calculation:

Organic material non-methane hydrocarbon equivateads for ethanol vehicles:
OMNMHCEmass= NMHC 555t (13.8756/32.042) X (C4#DH)masst
(13.8756/23.035) X (CH¥CH,OH)masst (13.8756/30.0262) x (HCH@sst+
(13.8756/22.027) X (C¥CHO)mass
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86.145-82

86.146-96 to 85.157-98

86.158-00
86.158-08
86.159-00
86.159-08
86.160-00
86.161-00
86.162-00

86.162-03
86.163-00

86.164-00
86.164-08
86.165-12

86.166-12

86.167-12

86.168-12

Calculations; particulate emissions. dioler 2, 1982.
[n/a; (ORVR)]

Supplemental Federal Test Proceduresyieve July 13, 2005.

Supplemental Federal Test Proceduresyieve December 27, 2006.

Exhaust emission test procedures for #ati6sions. December 8, 2005.

Exhaust emission test procedures for #ati6sions. December 27, 2006.

Exhaust emission test procedure for S®@i8sions. December 8, 2005.

Air conditioning environmental test fagihmbient requirements. July 13, 2005.

Approval of alternative air conditionitegt simulations and descriptions of AC1
and AC2. October 22, 1996.

Approval of alternative air conditionitegt simulations. October 22, 1996.

Spot check correlation procedures forckehtested using a simulation of the
environmental test cell for air conditioning emasstesting. October 22, 1996.

Supplemental federal test procedure ledions. July 13, 2005.

Supplemental federal test procedure ledions. December 27, 2006.

Air Conditioning idle test procedure. gkeposed at 74 Fed. Reg. 49454, 49749
(September 28, 2009) and adopted by EPA on Ap@D10, 75 Fed. Reg. [insert
page] (April [insert date], 2010). [No change, epicthat this section shall only
apply to vehicles certifying under the Nationaleggreouse gas program for the
2012 through 2016 model years.]

Method for calculating emissions dueita@nditioning leakage. As proposed at
74 Fed. Reg. 49454, 49750 (September 28, 2009adopted by EPA on April 1,
2010, 75 Fed. Reg. [insert page] (April [inserta]a2010). [No change, except
that this section shall only apply to vehicles i€grtg under the National
greenhouse gas program for the 2012 through 201&hyears.]

NO measurement devices. As proposed at 74 Fed 48464, 49751 (September
28, 2009) and adopted by EPA on April 1, 2010, &8.Reg. [insert page] (April
[insert date], 2010). [No change, except that $kistion shall only apply to
vehicles certifying under the National greenhous® grogram for the 2012 through
2016 model years.]

Interference verification for® analyzers. As proposed at 74 Fed. Reg. 49454,
49752 (September 28, 2009) and adopted by EPA oih 32010, 75 Fed. Reg.
[insert page] (April [insert date], 2010). [No cluge, except that this section shall
only apply to vehicles certifying under the Natibgeeenhouse gas program for the
2012 through 2016 model years.]
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B. Subpart C - Emission Regulations for 1994 and ltar Model Year Gasoline-Fueled
New Light-Duty Vehicles and New Light-Duty Trucks; Cold Temperature Test
Procedures

86.201-94 General applicability. July 17, 1992.
86.201-11 General applicability. December 27, 2006

200.1 California applicability.

Amend subparagraph 86.201-94(a) as follows: THipat describes procedures for
determining the cold temperature carbon monoxide)(@nissions from 2000 and later model
year new passenger cars, light-duty trucks, andumeduty vehicles (excluding natural gas,
diesel-fueled, and zero-emission vehicles).

86.202-94 Definitions. July 17, 1992.

86.203-94 Abbreviations. July 17, 1992.

86.204-94 Section number construction. July 18219
86.205-94 Introduction; structure of subpart. Jiidy 1992.
86.205 11 Introduction; structure of subpart. Delcer 27, 2006.
86.206-94 Equipment required; overview. July 1992

86.206 11 Equipment required; overview. Deceml@ei2R06.

200.2 California Equipment Required; Overview.

Amend 8886.206-94 and 86.206-11, as follows:

This subpart contains procedures for exhaust eamgssts on passenger cars, light-duty
trucks, and medium-duty vehicles (excluding natges, diesel-fueled, and zero-emission
vehicles.) Equipment required and specificatiamsas follows:

(a)(1) Exhaust emission tests Exhaust from vehicles (excluding natural gas,
diesel-fueled, and zero-emission vehicles) is tekiegaseous emissions using the Constant
Volume Sampler (CVS) concept (886.209). Equipnmartiessary and specifications appear in 40
CFR Part 86, §886.208 through 86.214.

(a)(2)Fuel, analytical gas, and driving schedule specifitions. Fuel specifications for
exhaust emission testing for gasoline-fueled veBiare specified in 40 CFR Part 86, 886.213.
As an option, a manufacturer may utilize the fymlafied in §86.213 with the sulfur content
limited to 30-40 ppm by weight. Fuel specificasdior exhaust emission testing for
alcohol-fueled vehicles and liquefied petroleum galsicles are specified in Part I, Section
A.100.3 of these test procedures. Analytical gasespecified in 40 CFR Part 86, 886.214. The
EPA Urban Dynamometer Driving Schedule (UDDS) fee in emission tests is specified in 40
CFR Part 86, 886.215 and appendix | to this part.

86.208-94 Dynamometer. July 17, 1992.

86.209-94 Exhaust gas sampling system; gasolineduehicles. July 17, 1992.
86.211-94 Exhaust gas analytical system. Deceihez006.

86.213-04 Fuel specifications. February 10, 2000.

86.213 11 Fuel specifications. December 27, 2006.

86.214-94 Analytical gases. July 17, 1992.
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86.215-94
86.216-94
86.218-94
86.219-94
86.221-94
86.222-94
86.223-94
86.224-94
86.226-94
86.227-94
86.228-94
86.229-94

86.230-94
86.230 11
86.231-94
86.232-94
86.235-94
86.236-94
86.237-94
86.237 08
86.240-94
86.242-94
86.244-94
86.246-94

EPA urban dynamometer driving schedditdy 17, 1992.
Calibrations, frequency and overviewly dd, 1992.
Dynamometer calibration. July 17, 1992.

CVS calibration. July 17, 1992.

Hydrocarbon analyzer calibration. Jiy11992.

Carbon monoxide analyzer calibratiody 1@, 1992.
Oxides of nitrogen analyzer calibratidanly 17, 1992.
Carbon dioxide analyzer calibration.y I, 1992.
Calibration of other equipment. July 1992.

Test procedures; overview. July 17, 1992
Transmissions. July 17, 1992.

Road load force, test weight, and ineveaht class determination. July 17, 1992.

Test Sequence; general requirementy.1J4ull992.

Test Sequence; general requirementseniiesr 27, 2006.
Vehicle Preparation. July 17, 1992.

Vehicle Preconditioning. July 17, 1992.
Dynamometer procedure. July 17, 1992.

Engine starting and restarting. JulylBB2.
Dynamometer test run, gaseous emissiiulg.17, 1992.
Dynamometer test run, gaseous emissbasember 27, 2006.
Exhaust sample analysis. July 17, 1992.

Records required. July 17, 1992.

Calculations; exhaust emissions. Fepr2ir2007.
Intermediate temperature testing. Jajy1292.

Appendix | to Part 86 -- Urban Dynamometer Scheslulepril 29, 1998.
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C. 50°F Emission Test Procedure.

The NMOG, CO, NOx and formaldehyde emissions frdight- and medium-duty
TLEVs, LEVs, ULEVs and SULEVs shall be measuredading to the Federal Test Procedure as
set forth in Subpart B, 40 CFR Part 86 at a nontialperature of 5 with the following
modifications:

(1) Test Procedure.

€)) The test vehicles shall not be subject to endiuheat build prior to the cold
start exhaust test or evaporative emission testing.

(b) Following a 12 to 36 hour cold soak at a norhiemperature of 5%, the
nominal preconditioning, soak, and test temperatahall be maintained withir’B of the
nominal temperature on an average basis and wWitRiof the nominal temperature on a
continuous basis. The temperature shall be sanapliedst once every 15 seconds during
the preconditioning and test periods and at least @ach 5 minutes during the soak
period. A continuous strip chart recording of temperature with these minimum time
resolutions is an acceptable alternative to emptpgi data acquisition system.

(c) The test site temperature shall be measurtégeanlet of the vehicle
cooling fan used for testing.

(d) The test vehicle may be fueled before the prditmning procedure in a
fueling area maintained within a temperature rasfge8 to 86F. The requirement to
saturate the evaporative control canister(s) stwlbapply.

(e) If a soak area remote from the test site is us®e vehicle may pass through
an area maintained within a temperature range o6 88'F during a time interval not to
exceed 10 minutes. In such cases, the vehicleshadstabilized to 5 by soaking the
vehicle in the nominal 56 test area for six times as long as the exposueetb the
higher temperature area, prior to starting the simmstest.

() The vehicle shall be approximately level duradgphases of the test
sequence to prevent abnormal fuel distribution.
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D. Procedure for Determining Specific Reactivity.

The following procedure shall be used by the Exgeudfficer to establish reactivity
adjustment factors for exhaust emissions of nortxamet organic gases (NMOG) for the purpose
of certifying a vehicle of specific emission categand fuel for sale in California.

1. Procedure for Determining Specific Reactivity.

@) A representative speciated NMOG exhaust enmigmiofile for light- and
medium-duty low-emission vehicles shall be establisaccording to the following conditions:

i. Speciated NMOG profiles shall be obtained frastatistically valid number of
vehicles in each vehicle emission category andtjyed. The maximum incremental
reactivities to be used are provided in the “Cafifa Non-Methane Organic Gas Test
Procedures,” incorporated by reference in Paselttion A.100.5.4 of these test
procedures.

ii. The speciated NMOG profiles shall identify aspalantify, in units of grams per
mile or milligrams per mile, all compounds above #ipecified laboratory limit of
detection as measured in accordance with the puoesdpecified in the “California
Non-Methane Organic Gas Test Procedures.”

(b) The “grams ozone per mile” value of each org@ompound identified in the
speciated profile shall be determined by multipdythe “grams per mile NMOG” emission value
of each compound by the applicable maximum increéat@eactivity value as specified in the
“California Non-Methane Organic Gas Test Procedlres

(c) The “total grams ozone per mile” of NMOG exhaemmissions from each vehicle
emission category and fuel type shall be the suaildfie organic compounds values calculated in
step (b).

(d) The specific reactivity of each vehicle emissoategory and fuel type shall be
determined by dividing the “total grams ozone pdehvalue calculated in step (c) by the “total
grams per mile of NMOG emissions.”

2. Procedure for Determining Reactivity AdjustmentFactors.

@) The baseline specific reactivity of vehicle ssnmn categories operating on
conventional gasoline shall be determined by thechtive Officer in accordance with the
procedure outlined in subparagraph 1., above.

I. Gasoline meeting the specifications listed besthall be used to determine
the baseline specific reactivity low-emission védsooperating on conventional gasoline:

As Amended: March 29, 2010
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Specifications for Conventional Gasoline

Fuel Property

Limit

Sulfur 300 + 50 ppm by weight
Benzene 1.6 + 0.3 volume percent
Reid vapor pressure 8.7+ 0.3 psi
Distillation, D-86,°F

10% 115-135

50%, maximum 240

90%, 323-333

EP, maximum 420

Hydrocarbons

Total Aromatics

32 + 3.0 volume percent

Multi-substituted alkyl aromatics

21 + 3.0 volupercent

Olefins

12 + 3.0 volume percent

Saturates

Remainder

(The test methods used for each fuel property figalhe same as the test method for the identical
fuel property listed in Part I, Section A.100.3tbése test procedures.)

(b) The generic specific reactivity of vehicle esis categories operating on clean
fuels shall also be determined by the Executivec®ffaccording to the procedure outlined in
subparagraph 1. above.

(© The candidate vehicle/fuel “reactivity adjustrhéactor” shall be determined by
dividing the specific reactivity of a candidate ffaed vehicle by the baseline specific reactivity o
vehicles in the same vehicle emission categorygus$ia procedure outline in subparagraph 1.
above.

(d) For a candidate vehicle/fuel system operatmgatural gas, a “methane reactivity
adjustment factor” shall be calculated by dividthg maximum incremental reactivity value for
methane given in the California Non-Methane Org&wus Test Procedures by the specific
reactivity for the vehicle in the same emissiontoalitechnology category operated on
conventional gasoline as listed in subparagraphgbdve or established by the Executive Officer
pursuant to paragraph 4 and 5 below. The currethame reactivity adjustment factors are listed
in Part |.E.4 of these test procedures.

As Amended: March 29, 2010
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3. Procedures for Establishing Test Group SpecifiReactivity Adjustment
Factors.

A manufacturer may request the use of a uniquafspeseactivity for a specific vehicle
test group category and fuel only if a baselinecsjgereactivity factor for the applicable test
group class and emission category is provideddtiseE.5.1.1 of these test procedures. The
Executive Officer shall approve such a requestidex\/the criteria outlined below are met.

(@) The manufacturer submits speciated NMOG exhemstsion profiles to the
Executive Officer obtained from emission testingiaimum of four different vehicles
representative of vehicles that will be certifiadhe test group. The test vehicles shall inchinge
official emission-data vehicle(s) for the engineily, and the mileage accumulation of each
vehicle shall be at or greater than 4000 milese §peciated profile shall be submitted for each
test vehicle. Emission levels of each constithOG shall be measured according to the
“California Non-Methane Organic Gas Test ProcedUrésr the emission-data vehicle(s), the
speciated profile(s) shall be obtained from theeséast used to obtain the official exhaust
emission test results for the emission-data velaittbe 4,000 mile test point. The manufacturer
shall calculate specific reactivity for each spmlaNMOG exhaust emission profile in
accordance with the procedures specified in paphgzaabove. By using these specific reactivity
values, the manufacturer shall calculate a “redgtadjustment factor” for each test vehicle in
accordance with the procedure specified in pardgBa@above. A “reactivity adjustment factor”
for the test group shall be calculated by takirggahthmetic mean of the “reactivity adjustment
factor™ obtained for each test vehicle. The 9&ppt upper confidence bound (95% UCB) shall
be calculated according to the equation:

n
95% UCB = RAF + 1.96 x 3J (RAR- RAR)?/ (n-1)I*
=1
where:
RAF, = mean “reactivity adjustment factor” calculatedthe test group
RAF = “reactivity adjustment factor” calculated fbe i'th test vehicle
n = number of test vehicles

The 95 percent upper confidence bound of the “naicadjustment factor” for the test group
shall be less than or equal to 115 percent ofaliegroup “reactivity adjustment factor.”

(b) The manufacturer submits an “ozone deteriondigator” for the test group. To
determine the “ozone deterioration factor,” the nfanturer shall perform two tests at each
mileage interval for one or more durability veh{sletested in accordance with the procedures and
conditions for calculating mass deterioration festgpecified in Part I, Section F.3 (40 CFR
886.1819) of these test procedures. The Exec@iffreer shall approve the use of other mileage
intervals and procedures if the manufacturer canaestrate that equivalently representative
“ozone deterioration factors” are obtained. Onecsgied profile shall be submitted for each test.
Emission levels of each constituent NMOG shall masured according to the “California
Non-Methane Organic Gas Test Procedures.” A meam ger mile NMOG mass value and a
mean specific reactivity value shall be calculdigdaking the arithmetic mean of each
measurement from the speciated profiles. Thesdtseshall be multiplied together to obtain a
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mean “total grams ozone per mile” value at eacleagé interval. A mean “ozone deterioration
factor” shall be calculated in accordance withghacedures in Part | Section F.3 (40 CFR
886.1819) of these test procedures except thah#sn total “grams ozone per mile” value
determined at each mileage interval shall be usgibice of measured mass emissions. If the
“ozone deterioration factor” is determined to besléhan 1.00, the “ozone deterioration factor”
shall be assigned a value of 1.00. The “ozoneidettion factor” shall be multiplied by the
product of the official exhaust NMOG mass emissisults at the 4,000 mile test point and the
mean “reactivity adjustment factor” for the tesbigp to obtain the NMOG certification levels
used to determine compliance with the NMOG emissiandards.

(© The speciated profiles, mean “reactivity adjusit factor” for the test group, and
“ozone deterioration factor” are provided to thesExtive Officer with the certification
application for the engine family.

(d) The maximum incremental reactivities to be usedprovided in the “California
Non-Methane Organic Gas Test Procedures.” Any fiaa@twrer which intends to use the table
shall submit to the Executive Officer a list whigtovides the specific organic gases measured by
the manufacturer and the maximum incremental nafictialue assigned to each organic gas prior
to or with the submittal of a request for the uka ceactivity adjustment factor unique to a
specific test group. The Executive Officer mayydsuach requests if he or she determines that the
maximum incremental reactivity value assignmengsnaade incorrectly.

(e) Methanol and LPG Requirements. For a candwsttecle/fuel system powered by
methanol or liquefied petroleum gas, the reactiadyustment factor determined by the
manufacturer shall be multiplied by 1.1. The reésglvalue shall constitute the “reactivity
adjustment factor” for the methanol or liquefiedrpeeum gas-powered vehicle/fuel system.

4. Procedure for Establishing A New Reactivity Adjstment Factor.

The Executive Officer may establish by executivédeomew reactivity adjustment factor
pursuant to the procedures set forth above. Tleelke Officer shall notify manufacturers in
writing of a new reactivity adjustment factor witt80 days of their establishment.

5. Procedure for Revising Reactivity Adjustment Fators.

The Executive Officer may revise any reactivityustiment factor listed in Part I.E.5 of
these test procedures or established by the ExedOfficer pursuant to the above criteria if he or
she determines that the revised reactivity adjustifaetor is more representative of the
ozone-forming potential of vehicle NMOG emissioaséd on the best available scientific
knowledge and sound engineering judgment. The WEkecOfficer shall notify manufacturers in
writing of any such reactivity adjustment factotesdst 3 years prior to January 1 of the calendar
year which has the same numerical designationeastitel year for which the revised reactivity
adjustment factor first becomes effective. Howeaananufacturer may use the revised reactivity
adjustment factor in certifying any new test greupose certification application is submitted
following such natification, if it so chooses. Aamufacturer may also continue to use the original
reactivity adjustment factor for any existing tgsdup previously certified with that reactivity
adjustment factor until a new durability-data védis tested for that test group.
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E. Unified Cycle Driving Schedule.
[This page left intentionally blank for formattipgirposes.]
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Unified Test Cycle
(Speed vs Time Sequence)

Time Speg Time Spee|Time Speg Time Spee|Time Spee|Time Speg Time Spee|Time Spes
(sec.) (mpli(sec.) (mpl(sec.) (mpl{(sec.) (mpl(sec.) (mpl(sec.) (mpli(sec.) (mpl(sec.) (mpl]
7 12) 14 2 22 29 36 45| 43 60, 51 2
7 8] 14 2 22 29 36 46 44 60, 51 26,
7 6 14 25, 22 29 36 4 44 60, 51 24,
7 9, 15 2 22 29 36 48] 44 59, 51 22,
7 12) 15 30, 22 29 37 49 44 58, 51 20,
7 15] 15 32, 22 29 37 49 44 59, 51 17)
8 1 15 34, 22 29 37 49 44 58, 51 15]
8 20, 15 35, 22 30 37 49 44 58, 51 13
8 21, 15 36, 22 30 37 49 44 58, 52 10]
1 8 23, 15 36, 22 30 37 49 44 58, 52 8]
1 8 23, 15 37, 23 30 37 48] 44 5 52 7]
1 8 24, 15 37, 23 30 37 48] 45 5 52
1 8 2 15 37, 23 30 37 48] 45 5 52 3]
1 8 26, 16 37, 23 30 37 48] 45 58, 52 3]
1 8 26, 16 37, 23 30 38 48] 45 59, 52 1]
1 8 26, 16 37, 23 30 38 49 45 59, 52 0,
1 9 26, 16 36, 23 30 38 50, 45 59, 52
1 9 26, 16 36, 23 31 38 50, 45 59, 52
1 9 26, 16 36, 23 1) 31 38 51, 45 60, 53
2 9 25, 16 34, 23 31 38 52, 45 61, 53 0,
2 1] 9 21, 16 33, 24 8, 31 0, 38 53, 45 61, 53 1]
2 4) 9 16, 16 31, 24 11) 31 2] 38 54, 46 61, 53 3]
2 7] 9 1 16 29, 24 14) 31 7] 38 55, 46 61, 53 6
2 8] 9 4] 17 2 24 15] 31 11) 38 55, 46 61, 53 9/
2 10] 9 1) 17 2 24 16, 31 15] 39 56, 46 61, 53 11)
2 12) 9 0, 17 26, 24 16, 31 18, 39 56, 46 60, 53 11)
2 13] 10 17 27, 24 16, 31 20, 39 56, 46 59, 53 10]
2 12) 10 17 29, 24 16, 32 24, 39 56, 46 59, 53 8]
2 12) 10 17 31, 24 16, 32 26, 39 57, 46 59, 54 9/
3 11) 10 17 32, 24 1 32 29, 39 56, 46 59, 54 1
3 11) 10 17 34, 25 19, 32 31, 39 57, 46 59, 54 10]
3 11) 10 17 34, 25 20, 32 32, 39 57, 47 59, 54 10|
3 11) 10 17 35, 25 20, 32 33, 39 57, 47 59, 54 5]
3 11) 10 18 36, 25 21, 32 34, 39 5 47 58, 54 1]
3 13] 10 0, 18 36, 25 21, 32 36, 40 5 47 5 54
3 1 10 1) 18 36, 25 22, 32 39, 40 58, 47 57, 54
3 16 11 1) 18 37, 25 2 32 41 40 58, 47 56, 54
3 16 11 3] 18 37, 25 23, 33 4 40 58, 47 56, 54
3 16 11 7] 18 37, 25 24, 33 43 40 59, 47 55, 55
4 15] 11 11) 18 37, 25 24, 33 44 40 58, 47 54, 55
4 15] 11 14) 18 3 26 2 33 45 40 58, 47 52, 55
4 1 11 1 18 38, 26 25, 33 45 40 5 48 49 55
4 13] 11 21, 18 39, 26 25, 33 44 40 5 48 46 55
4 10| 11 2 19 39, 26 26, 33 44 40 57, 48 4 55
4 8] 11 28, 19 39, 26 27, 33 43 41 57, 48 37, 55
4 6 11 30, 19 40 26 28, 33 43 41 57, 48 29, 55
4 4) 12 31, 19 40 26 29, 33 42 41 57, 48 21, 55
4 3] 12 32, 19 41| 26 30, 34 41 41 57, 48 16, 55
4 3] 12 32, 19 41] 26 31, 34 41 41 59, 48 15] 56
5 1] 12 31, 19 40 26 31, 34 40 41 59, 48 18, 56
5 12 30, 19 31, 27 30, 34 40 41 59, 48 21, 56
5 12 2 19 23, 27 31, 34 41 41 60, 49 2 56
5 12 24, 19 15] 27 29, 34 41 41 60, 49 27, 56
5 12 2 20 7] 27 29, 34 42 41 61, 49 29, 56
5 12 16, 20 2] 27 29. 34 43 42 60. 49 30. 56
5 12 11) 20 0, 27 28, 34 44 42 59, 49 31, 56
5 13 8, 20 0] 27 2 34 44 42 59, 49 31, 56
5 13 20 2] 27 2 35 45 42 59, 49 31, 56
5 13 3] 20 3] 27 21, 35 46 42 59, 49 30, 57
6 13 1) 20 3] 27 21, 35 46 42 59, 49 3 57
6 13 20 1] 28 20, 35 47 42 59, 49 3 57 0]
6 13 20 28 20, 35 4 42 59, 50 29, 57 1]
6 1] 13 20 28 19, 35 47 42 59, 50 3 57 3]
6 3] 13 21 28 16, 35 48 42 60, 50 28, 57 6
6 7] 13 21 28 13 35 4 43 60, 50 28, 57 10|
6 11) 13 21 28 9, 35 47 43 60, 50 2 57 14)
6 13] 14 21 28 7] 35 46 43 61, 50 28, 57 16
6 16 14 21 28 3] 36 45 43 61, 50 2 57 19]
6 18] 14 21 28 0, 36 44 43 61, 50 28, 58 2
7 20, 14 1) 21 28 36 44 43 61, 50 28, 58 21,
7 20, 14 6 21 29 36 43 43 61, 50 28, 58 23,
7 19] 14 12) 21 29 36 44 43 61, 51 28, 58 24,
7 17] 14 16, 21 29 36 44 43 60, 51 28, 58 24,
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Unified Test Cycle
(Speed vs Time Sequence)

Time Speg Time Spee|Time Speg Time Spee|Time Spee|Time Speg Time Spee|Time Spes

(sec.) (mpli(sec.) (mpl(sec.) (mpli(sec.) (mpl(sec.) (mpl(sec.) (mpli(sec.) (mpl(sec.) (mpli
58 2 65 3 73 4) 80 20, 87 62, 95 16 102 0, 109 9/
58 16 65 34, 73 1] 80 18, 87 62, 95 1 102 2] 109 8]
58 13] 66 34, 73 80 17] 87 62, 95 11) 102 6 109 10]
58 13 66 35, 73 80 1 88 63, 95 9/ 102 9, 109 12)
58 15] 66 36. 73 80 13 88 64, 95 8] 102 11) 110 14)
59 18] 66 36, 73 80 9, 88 64, 95 5) 102 14) 110 14)
59 21, 66 36. 73 81 6 88 6 95 1] 102 16, 110 13]
59 23, 66 36, 73 81 4] 88 6 95 103 1 110 11)
59 25, 66 37, 73 81 4) 88 66. 95 103 2 110 11)
59 27, 66 37, 74 81 4] 88 66. 95 103 21, 110 11)
59 28, 66 38, 74 81 4) 88 66. 96 1] 103 2 110 13]
59 30, 66 3 74 81 5] 88 67, 96 3] 103 24, 110 15]
59 30, 67 37, 74 81 4) 88 66. 96 103 2 110 18]
59 31, 67 37, 74 81 3] 89 66, 96 8] 103 25, 110 20,
59 31, 67 37, 74 81 2] 89 6 96 11) 103 26, 111 23,
60 31, 67 36, 74 81 2] 89 65, 96 14) 103 27, 111 25,
60 30, 67 36. 74 82 1) 89 65, 96 16 103 27, 111 2
60 30, 67 35, 74 82 3] 89 66, 96 18] 104 28, 111 3
60 30, 67 36. 74 82 6 89 6 96 21, 104 29, 111 31,
60 30, 67 35, 75 82 4] 89 65, 96 23, 104 29, 111 32,
60 31, 67 35, 75 82 2] 89 65, 97 26, 104 3 111 34,
60 32, 67 35, 75 82 2] 89 65, 97 2 104 29, 111 35,
60 32, 68 36. 75 82 2] 89 64, 97 29, 104 29, 111 36,
60 32, 68 36, 75 82 3] 90 64, 97 30, 104 28, 111 38,
60 32, 68 35, 75 82 4) 90 64, 97 32, 104 2 112 40
61 31, 68 35, 75 82 3] 90 63, 97 34, 104 23, 112 41
61 26, 68 34, 75 83 3] 90 63, 97 35, 104 18] 112 42
61 22, 68 34, 75 83 4] 90 63, 97 36, 105 11) 112 4
61 1 68 34, 75 83 3] 90 64, 97 36, 105 6 112 43]
61 13 68 33, 76 83 3] 90 64, 97 3 105 1) 112 43]
61 9/ 68 33, 76 83 3] 90 64, 98 3 105 1) 112 43]
61 4) 68 3 76 83 4] 90 64, 98 3 105 4] 112 4
61 6 69 30, 76 1] 83 5] 90 64, 98 3 105 8, 112 42
61 1 69 29, 76 5) 83 3] 91 64, 98 3 105 10, 112 41
61 14) 69 28, 76 9/ 83 0, 91 65, 98 37, 105 13] 113 41]
62 17) 69 2 76 11) 83 3] 91 65, 98 36, 105 15] 113 41|
62 2 69 21, 76 14) 84 3] 91 65, 98 36, 105 1 113 41]
62 21, 69 16, 76 17) 84 2] 91 64, 98 35, 106 20, 113 41|
62 22, 69 13 76 19] 84 91 63, 98 34, 106 2 113 42
62 22, 69 13 77 21, 84 1) 91 6 98 34, 106 25, 113 42|
62 22, 69 12) 77 20, 84 6 91 63, 99 33, 106 27, 113 42
62 22, 69 12) 77 20, 84 13 91 64, 99 31, 106 28, 113 42|
62 2 70 15] 77 19] 84 18, 91 64, 99 28, 106 30, 113 42
62 2 70 19] 77 18] 84 23, 92 65, 99 25, 106 31, 113 42|
62 22, 70 22, 77 16 84 27, 92 64, 99 24, 106 32, 114 42
63 22, 70 24, 77 16 84 30, 92 64, 99 23, 106 31, 114 42
63 21, 70 25, 77 16 85 33, 92 63, 99 22, 106 32, 114 42
63 22, 70 26, 77 16 85 37, 92 63, 99 21, 107 31, 114 4
63 23, 70 26, 77 16 85 40 92 63, 99 2 107 31, 114 43]
63 2 70 26, 78 16 85 43 92 63, 99 2 107 28, 114 4
63 25, 70 27, 78 17] 85 46 92 63, 100 19] 107 2 114 42
63 25, 70 27, 78 19] 85 4 92 63, 100 19] 107 22, 114 41|
63 26, 71 27, 78 20, 85 49 92 63, 100 1 107 18, 114 40
63 26, 71 28, 78 21, 85 51, 93 64, 100 11) 107 15] 114 36,
63 27, 71 28, 78 22, 85 5 93 65, 100 6 107 13] 115 32,
64 2 71 28, 78 22, 85 54, 93 64, 100 2] 107 11) 115 2
64 29, 71 29, 78 22, 86 55, 93 63, 100 0] 107 8, 115 23,
64 3 71 28, 78 22, 86 56, 93 6 100 0, 108 115 18]
64 3 71 28, 78 22, 86 5 93 59, 100 108 1) 115 14)
64 29, 71 2 79 22, 86 59, 93 55, 100 108 2] 115 12)
64 29, 71 2 79 23, 86 60, 93 50, 101 108 2] 115 9/
64 28, 71 27, 79 25, 86 61, 93 49 101 108 3] 115 5)
64 28, 72 26, 79 27, 86 61, 93 4 101 108 6 115 1]
64 2 72 24, 79 29, 86 61, 94 46 101 108 10, 115 0,
64 27, 72 20, 79 3 86 61, 94 44 101 108 13] 116
65 25, 72 16, 79 29, 86 61, 94 41 101 108 16, 116
65 24, 72 1 79 27, 87 62, 94 39, 101 108 18, 116
65 2 72 14) 79 2 87 63, 94 36, 101 109 20, 116
65 26, 72 14) 79 23, 87 6 94 32, 101 109 21, 116
65 2 72 13 80 23, 87 6 94 29, 101 109 21, 116 0,
65 29, 72 13 80 24, 87 62, 94 24, 102 109 20, 116 4)
65 30, 72 11) 80 23, 87 61, 94 20, 102 109 17] 116 9/
65 32, 73 8] 80 2 87 61, 94 19] 102 109 13 116 11)
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Unified Test Cycle
(Speed vs Time Sequence)

Time Spee Time Spee Time Spee Time Spee Time Spee Time Spee Time Spee Time Spee
(sec.) (mpli(sec.) (mpli(sec.) (mpli(sec.) (mpli(sec.) (mpli(sec.) (mpli(sec.) (mpli(sec.) (mp!
116 14, 124 3, 131 40 138 2] 145 152 26 159 37| 166
117 15, 124 10, 131 40 138 2] 145 152 26 159 37 166
117 1 124 15, 131 39| 138 1) 145 152 26 159 37| 166
117 14 124 17, 131 39 138 1) 145 1) 152 26 159 36 166
117 13 124 17, 131 38 138 145 4, 152 25 159 36 167
117 13 124 18, 131 3 138 1) 145 7] 152 21| 160 36 167
117 14 124 21| 131 37| 138 4, 145 8, 153 16 160 34, 167
117 14 124 24 131 37| 138 7] 146 10, 153 1 160 33| 167 1)
117 14, 124 27 131 36 139 8, 146 12, 153 4 160 31| 167
117 16, 124 3 132 34 139 10, 146 13, 153 1 160 29 167 8,
117 15 125 31| 132 31| 139 12, 146 12, 153 0 160 2 167 11,
118 15 125 31, 132 29 139 13, 146 12, 153 160 2 167 14,
118 14 125 32| 132 29 139 12, 146 11, 153 160 26 167 15,
118 13 125 33| 132 28] 139 12, 146 11, 153 160 27 167 16,
118 1 125 34, 132 28] 139 11, 146 11, 153 160 29 168 16,
118 7 125 36 132 2 139 11, 146 11, 153 161 31, 168 16,
118 3 125 37 132 2 139 11, 146 11, 154 161 32| 168 16,
118 0 125 39, 132 28] 139 11, 147 13, 154 161 34, 168 16,
118 125 40 132 29 140 11, 147 1 154 161 34, 168 1
118 125 40 133 3 140 13, 147 16, 154 0, 161 35, 168 19,
118 126 41) 133 30 140 1 147 16, 154 1) 161 36 168 20
119 126 40 133 29 140 16, 147 16, 154 1) 161 36 168 20
119 0, 126 40 133 26 140 16, 147 15, 154 3] 161 36 168 21|
119 2) 126 40 133 25/ 140 16, 147 15, 154 7) 161 37 168 21|
119 7) 126 41) 133 2 140 15, 147 1 154 11, 161 37 169 22|
119 11, 126 42) 133 24 140 15, 147 13, 154 14, 162 37 169 2
119 15, 126 4 133 24 140 1 147 10, 155 1 162 37 169 23]
119 19, 126 44 133 25/ 140 13, 148 8, 155 21| 162 3 169 24
119 21| 126 45 133 26 141 10, 148 6, 155 2 162 38, 169 24
119 23] 126 45 134 27 141 8, 148 4, 155 28] 162 39, 169 2
119 2 127 44 134 28] 141 6, 148 3, 155 30 162 39 169 25
120 26 127 43] 134 29 141 4, 148 3, 155 31| 162 39, 169 25/
120 27 127 40 134 29 141 3, 148 1) 155 32| 162 40 169 26
120 28] 127 3 134 29 141 3, 148 155 32| 162 40 169 27
120 3 127 36 134 3 141 1) 148 155 31| 162 41) 170 28]
120 29 127 36 134 31| 141 148 155 30 163 41) 170 29
120 29| 127 3 134 32| 141 148 156 2 163 40 170 30
120 28] 127 39, 134 33] 141 149 156 24 163 31, 170 31|
120 26 127 40 134 34 142 149 156 2 163 23] 170 31|
120 22| 127 42) 135 34 142 149 156 16, 163 15, 170 30
120 19, 128 43 135 34 142 149 156 11, 163 7] 170 31|
121 16, 128 44 135 34 142 149 156 8, 163 2] 170 29
121 12, 128 45 135 34 142 149 156 163 0, 170 29
121 9) 128 46 135 34 142 149 156 3] 163 0, 170 29
121 6, 128 46 135 34 142 149 156 1) 163 2] 171 28]
121 4 128 46 135 34 142 149 1) 156 164 3, 171 2
121 2] 128 46 135 34 142 149 3, 157 164 3, 171 2
121 0, 128 46 135 33] 142 150 7] 157 164 1) 171 21|
121 128 46 135 32| 143 150 11, 157 164 171 21|
121 128 46 136 31| 143 150 13, 157 164 171 20
121 129 46 136 3 143 150 16, 157 164 171 20
122 129 46 136 28] 143 150 18, 157 164 171 19,
122 129 47 136 27 143 150 20 157 164 171 16,
122 129 4 136 23] 143 150 20 157 164 171 13,
122 129 48 136 2 143 150 19, 157 1) 164 172 9)
122 129 4 136 2 143 150 17, 157 6, 165 172 7)
122 129 4 136 22| 143 150 12, 158 12, 165 172 3]
122 129 47 136 20 143 151 8, 158 16, 165 172 0,
122 129 46 136 18, 144 151 6, 158 2 165 172
122 129 46 137 17, 144 151 9, 158 2 165 172
122 130 47 137 16, 144 151 12, 158 25 165 172
123 130 48 137 14, 144 151 15, 158 2 165 172
123 130 48 137 12, 144 151 1 158 30 165 172
123 130 48 137 11, 144 151 20 158 32| 165 172
123 130 48 137 9) 144 151 21| 158 34 165 173
123 130 47 137 8, 144 151 23] 158 35 166 173
123 130 46 137 7) 144 151 23] 159 36 166 173
123 130 44 137 6, 144 152 24 159 36 166 173
123 130 42) 137 145 152 2 159 37| 166 173
123 130 41) 138 4 145 152 26 159 37| 166 173
123 131 41) 138 3] 145 152 26 159 37 166
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F. Highway Driving Schedule.
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Highway Test Cycle
(Speed vs Time Sequence)

Time Speg Time Spee|Time Speg Time Spee|Time Spee|Time Speg Time Spee|Time Spes
(sec.) (mpl{(sec.) (mpl(sec.) (mpl{(sec.) (mpl(sec.) (mpl(sec.) (mpli(sec.) (mpl(sec.) (mpl]
7 47 14 4 22 43] 29 30, 36 56, 43 5 51 5

7 47 14 43] 22 43 29 29, 36 56, 44 57, 51 5

2] 7 47 14 43] 22 43 29 28, 36 5 44 57, 51 5

4] 7 47 15 44 22 43 29 28, 36 5 44 57, 51 5

8] 7 4 15 44 22 44 29 28, 37 5 44 57, 51 5

11) 7 46 15 44 22 44 29 29, 37 5 44 57, 51 54,

14) 8 46 15 44 22 45 29 31, 37 5 44 5 51 54,

17) 8 46 15 44 22 45 30 33, 37 5 44 58, 51 54,

19] 8 4 15 44 22 45 30 35, 37 5 44 58, 52 54,

1 21, 8 47 15 45| 22 46 30 37, 37 5 44 58, 52 54,
1 2 8 47 15 45| 23 46 30 39, 37 5 44 58, 52 5
1 25, 8 47 15 45| 23 47 30 40 37 56 45 58, 52 55,
1 27, 8 47 15 46 23 47 30 41 37 56 45 58, 52 55,
1 2 8 4 16 46 23 47 30 41 37 56 45 5 52 55,
1 2 8 46 16 46 23 47 30 42 38 56, 45 5 52 55,
1 3 8 46 16 4 23 47 30 42 38 5 45 5 52 55,
1 30, 9 46 16 47 23 47 30 43 38 5 45 5 52 55,
1 31, 9 46 16 47 23 47 31 43 38 5 45 5 52 55,
1 32, 9 46 16 47 23 47 31 44 38 56, 45 5 53 55,
2 32, 9 46 16 4 23 4 31 44 38 56, 45 57 53 55,
2 33, 9 46 16 4 24 4 31 4 38 56, 45 57, 53 55,
2 34, 9 47 16 47 24 46 31 45 38 56, 46 5 53 5
2 34, 9 47 16 47 24 46 31 45 38 57, 46 58, 53 5
2 34, 9 47 17 47 24 46 31 45 38 57, 46 58, 53 5
2 35, 9 4 17 46 24 4 31 45| 39 57, 46 58, 53 5
2 35, 9 48 17 46 24 47 31 4 39 57, 46 58, 53 5
2 35, 10 48 17 45| 24 47 31 46 39 57, 46 58, 53 5
2 35, 10 48 17 45| 24 47 32 46 39 5 46 58, 53 5
2 35, 10 49 17 45/ 24 4 32 46 39 56, 46 58, 54 5
3 34, 10 49 17 45| 24 4 32 47 39 56, 46 58, 54 5
3 34, 10 49 17 45| 25 4 32 47 39 56, 46 5 54 5
3 34, 10 49 17 4 25 4 32 48 39 56, 47 57, 54 5
3 34, 10 4 17 4 25 4 32 4 39 56, 47 57, 54 5
3 35, 10 4 18 43] 25 48 32 49 39 56, 47 57, 54 5
3 35, 10 49 18 42 25 48 32 50, 40 57, 47 5 54 5
3 36, 10 49 18 41| 25 48 32 5 40 57 47 56, 54 55,
3 36, 11 49 18 41] 25 48 32 51, 40 57, 47 56, 54 55,
3 36, 11 49 18 42| 25 48 33 52, 40 5 47 5 54 55,
3 36 11 49 18 42 25 48 33 53, 40 5 47 55, 55 55,
4 36, 11 49 18 43] 25 49 33 53, 40 5 47 55, 55 55,
4 3 11 49 18 43] 26 49 33 54, 40 5 47 55, 55 55,
4 3 11 49 18 43] 26 49 33 55, 40 5 48 55, 55 55,
4 3 11 49 18 43] 26 49 33 55, 40 5 48 5 55 55,
4 3 11 48 19 4 26 49 33 56, 40 57 48 54, 55 5
4 3 11 48] 19 43] 26 4 33 56, 41 57 48 54, 55 54,
4 3 11 48 19 43] 26 48 33 5 41 57 48 54, 55 54,
4 37 12 48] 19 43] 26 48 33 57, 41 57, 48 54, 55 54,
4 37 12 47 19 44 26 47 34 57, 41 57, 48 54, 55 54,
4 37, 12 47 19 44 26 47 34 57, 41 57, 48 54, 56 54,
5 38, 12 47 19 44 26 47 34 57, 41 5 48 5 56 53,
5 39, 12 47 19 44 27 46 34 5 41 58, 48 5 56 53,
5 4 12 47 19 44 27 46 34 58, 41 58, 49 5 56 53,
5 40 12 47 19 43] 27 4 34 58, 41 58, 49 5 56 53,
5 41 12 4 20 43] 27 45 34 58, 41 59, 49 5 56 52,
5 42 12 47 20 43] 27 45| 34 58. 42 59, 49 5 56 52,
5 42| 12 47 20 43] 27 45 34 58, 42 59, 49 55, 56 52,
5 43] 13 47 20 43] 27 45| 34 5 42 59, 49 55, 56 52,
5 4 13 4 20 4 27 4 35 5 42 59, 49 5 56 52,
5 44 13 4 20 4 27 44 35 58, 42 59, 49 54, 57 5
6 44 13 4 20 43] 27 44 35 58, 42 59, 49 54, 57 5
6 44 13 47 20 43] 28 44 35 58, 42 59, 49 54, 57 5
6 44 13 47 20 43] 28 43| 35 58, 42 59, 50 54, 57 5
6 4 13 4 20 4 28 42 35 58, 42 59, 50 54, 57 52,
6 45| 13 43 21 43] 28 4 35 58, 42 5 50 54, 57 5
6 45| 13 41 21 42 28 40 35 5 43 58, 50 54, 57 5
6 45| 13 39, 21 41| 28 38, 35 57, 43 58, 50 54, 57 51,
6 4 14 39, 21 40 28 37, 35 57, 43 58, 50 54, 57 51,
6 46 14 3 21 4 28 35, 36 57, 43 58, 50 54, 57 51,
6 46 14 3 21 4 28 34, 36 57, 43 58, 50 54, 58 51,
7 46 14 39, 21 40 28 3 36 57, 43 58, 50 54, 58 50,
7 46 14 39, 21 4 29 33, 36 5 43 58, 50 5 58 50,
7 4 14 40 21 4 29 32, 36 5 43 58, 51 5 58 49
7 47 14 4 21 42| 29 31, 36 56, 43 58, 51 5 58 49
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Highway Test Cycle
(Speed vs Time Sequence)

Time Speg Time Spee|Time Speg Time Spee|Time Spee|Time Speg Time Spee|Time Spes
(sec.) (mpli(sec.) (mpl(sec.) (mpli(sec.) (mpl(sec.) (mpl(sec.) (mpli(sec.) (mpl(sec.) (mpli
58 48] 60 49 63 55, 65 52, 67 52, 70 54, 72 57, 74 39,
58 48] 60 4 63 55, 65 52, 67 51, 70 54, 72 57, 74 35,
58 48] 61 48] 63 55, 65 52, 67 51, 70 54, 72 57, 74 32,
58 4 61 4 63 5 65 51, 68 50, 70 5 72 56, 74 29,
58 4 61 47 63 54, 65 51, 68 50, 70 55, 72 56, 75 26,
59 48] 61 46 63 53, 65 5 68 49 70 55, 72 56, 75 24,
59 48] 61 46 63 52, 66 5 68 49 70 56, 72 55, 75 21,
59 48] 61 46 63 50, 66 51, 68 49 70 56, 73 54, 75 19]
59 4 61 46 63 48] 66 51, 68 49 70 56, 73 54, 75 17]
59 49 61 46 64 46| 66 51, 68 49 70 56, 73 53, 75 15]
59 49 61 47 64 46 66 5 68 49 71 56, 73 53, 75 12)
59 4 61 4 64 4 66 52, 68 5 71 56, 73 52, 75 9/
59 4 62 49 64 4 66 52, 68 50, 71 5 73 52, 75
59 48] 62 50, 64 46 66 52, 69 50, 71 57, 73 5 75
59 48] 62 51, 64 46 66 52, 69 51, 71 57, 73 51, 76 3]
60 48] 62 52, 64 47 66 52, 69 51, 71 58, 73 50, 76
60 4 62 52, 64 48] 67 52, 69 51, 71 58, 73 49 76 0]
60 47 62 5 64 48] 67 52, 69 5 71 59, 74 48 76
60 47 62 53, 64 49 67 52, 69 52, 71 59, 74 47 76
60 47 62 5 65 50, 67 52, 69 52, 71 59, 74 46 76
60 47 62 54, 65 50, 67 52, 69 52, 72 58, 74 45|
60 48] 62 54, 65 51, 67 52, 69 53, 72 58, 74 44
60 4 63 54, 65 51, 67 52, 69 53, 72 58, 74 42
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